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Letting Vacuum 
the Inspection 


By CHARLES 0. HERB 


Minute Errors are Readily 
Detected in Holes of Small 
Diameter by Means of Vacuum 


OW to determine the size of holes less than 
1/32 inch in diameter to within a ten-thou- 


sandth of an inch—this was a problem that 
confronted the engineers of the Bendix Products 
Corporation, South Bend, Ind. It was solved by 
devising an inspection instrument in which a vac- 
uum is utilized. The principle of operation is as 
follows: The vacuum allows air to pass through the 
hole to be checked. The air acts on the top of a 
column of water in a graduated glass tube, forcing 
it downward. Any difference in the amount of air 
due to a variation in the size of the hole from stand- 
ard is indicated by a difference in the height of 
the water in the graduated glass tube. Comparative 
readings are thus readily obtained. 

The instrument designed for this close inspec- 
tion on a number of carburetor parts is illustrated 
in Fig. 1. One of the parts may be seen at A in 
position for gaging. The hole being checked is 
produced with drills from No. 70 to 65 (from 0.028 
to 0.035 inch in diameter). In drilling holes of such 
small sizes, a very slight wear of the drill or a 
minute eccentricity in its rotation may easily cause 
a difference of 0.001 inch in the diameter of the 
hole. Even so small an error would make an appre- 
ciable difference in the service for which the part 
is used, and so the tolerance specified is only 0.0003 
inch. Because of such a close tolerance, there must 
be a dependable method of determining the hole 
diameter for its entire length. The vacuum instru- 
ment provides this method. 


How Vacuum Determines the Magnitude of 
Errors in Small Holes 


The vacuum inspection instrument illustrated in 
Fig. 1 consists essentially of two graduated glass 
tubes B and C. Tube B contains the water, which 
gives a comparative reading of the size of holes in 
the part, while tube C contains mercury that indi- 
cates the vacuum in the line. The vacuum reading 
is maintained at 18 inches. 
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Fig. 1. This Vacuum Instrument 

Detects Extremely Small Errors in 

Holes that are Less than 1/32 Inch 
in Diameter 


Normally, air passes into the vacuum line to the 
water tube B through a hole in the top of unit D. 
This air forces the water in tube B downward to 
a predetermined height. When the work is inserted 
in unit D, as shown at A, the passage into the unit 
is partly closed, and the amount of air that passes 
into the vacuum line is then reduced an amount 
depending upon the size of the hole in part A. The 
reduced amount of air allows the water to rise in 
tube B to a position which gives an indication of 
the size of hole in the work. 

For a variation of 0.001 inch in the hole diam- 
eter, the water will actually rise about 1 1/2 inches 
in the tube. Minute differences in the hole diam- 
eters can therefore be detected with ease. Pointers 
E are set to indicate the high and low limits to 
which the water may rise and the part still pass 
inspection. These pointers are set by inserting a 
master part in unit D. 

If the hole in unit ‘D were sealed by placing a 
finger over it, the vacuum in the line would allow 
the water to flow over the top of tube B. Before 
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Fig. 2. Another Instrument Deter- 

mines Differences in the Fit of 

Throttle Valves in Double - barrel 
Carburetors 


parts are inspected in this equipment, they are in- 
serted into fitting F and any dirt or oil lodged in 
the hole to be checked is blown out by compressed 
air. Adjustments provide for maintaining the 
mercury and water at the desired heights. 


Checking Double-Barreled Carburetors 


Another important inspection consists of check- 
ing the fit of the two flapper throttle valves A, 
Fig. 2, of double-barreled carburetors, to make cer- 
tain that both valves close completely at the same 
time. It was previously the custom to check the 
fits of these valves with the carburetor body by 
placing strips of thin paper between the valves and 
the bores in which they are assembled. The vacuum 
device illustrated gives far more accurate results 
and permits much faster inspection. 

This inspection fixture is based on the same prin- 
ciple as the one previously described. However, it 
is provided with two water tubes B and C, one for 
each throttle valve in the carburetor. The carbu- 
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Fig. 3. Air Bubbles in Water Indicate 

the Accuracy of a Needle Valve 

Inspected by Means of This 
Equipment 


retor is positioned on unit D for checking. If a 
difference occurs in the height of the water columns 
in tubes B and C, the carburetor is adjusted until 
the readings are identical. Tube E contains mer- 
cury that indicates the number of inches of vacuum 
in the line to the water tubes. 

The heading illustration shows the inspection 
equipment used for checking the fit of the throttle 
valve in a single-barrel carburetor. This instrument 
is a combination of those shown in Figs. 1 and 2. 


Air Bubbles Check a Pin Valve 


Fig. 3 shows a duplex type of instrument de- 
signed for checking the seat of floating needle 
valves by the use of vacuum. One of these valves 
may be seen at A in position for inspection, while 
another lies on the instrument base at B. When 
there is no valve on spindle C, the vacuum in the 
space above the water in jar D allows air to pass 
through a vent in spindle C and down tube E, caus- 
ing bubbles in the water. 


Fig. 4. Vacuum Equipment is Also 

Used in Making Final Inspection 

and Adjustment of the Assembled 
Carburetors 


If the valve being inspected fits snugly over the 
conical point of spindle C when a ‘part is slipped 
over the spindle, as shown at A, the vent in the 
spindle will be sealed. Air cannot then be sucked 
through tube E and the bubbles will cease. 

Mirror F at the back of the fixture enables the 
inspector to watch the bubbles without stooping. 
Tube G indicates the number of inches of vacuum 
in the line. Adjusting screws permit a variation 
of the vacuum. 


Vacuum Also Inspects the Assembled 
Carburetor 


Final adjustment and inspection of the assem- 
bled carburetor are also performed by the aid of 
vacuum equipment. Fig. 4 shows this work being 
done on the carburetor seen at A. This inspection 
gives a comparative reading of the amount of gaso- 
line passing through the carburetor when the throt- 
tle valve is wide open and when it is closed or in 
the idling position. One of the tubes B is filled with 
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mercury and is used in checking the vacuum when 
the throttle valve is set in the idling position. The 
other tube is filled with water and is used in con- 
nection with the wide open position of the throttle 
valve. At C is a meter for determining the actual 
amount of gasoline passed through the carburetor. 


Masters are used in setting all of the vacuum in- 
struments described, so that comparative readings 
are obtained from known standards. All of the 
twenty-five vacuum instruments in the shop are 
connected to one pipe line in which vacuum is pro- 
duced by means of rotary hydraulic pumps. 


Multiple Machining and Economy 


By C. W. HINMAN 


The question of the economy of performing work 
simultaneously on several parts is dependent upon 
several factors. A die that can produce more than 
one piece per press stroke without materially in- 
creasing the feeding time is clearly an economical 
tool. Obviously, there is no economy in tooling for 
multiple production when the floor-to-floor time 
equals or is greater than the floor-to-floor time for 
machining one part multiplied by the number of 
parts produced simultaneously. Other factors to 
be considered in multiple machining are the number 
of pieces per order, how long the piece will remain 
a standard part, the setting up cost, and the addi- 
tional tool expense necessary for handling more 
than one piece. 

When all other conditions are favorable, and it is 
found that more than one piece can be inserted in 
and ejected from a tool in the same time that one 
piece can be handled in a one-piece tool, or in less 
time, multiple machining will usually prove econom- 
ical. The extent to which multiple machining can 
be carried profitably, however, is sometimes mis- 
judged. For example, a large mid-western shop 
had an order for drilling one hundred thousand 
steel blanks, with two small holes through each. 
The pieces were approximately 3/32 by 1/2 by 11/2 
inches. The job was laid out for multiple drilling. 
A quick-action cam and leaf type jig was made for 
two pieces, and tried out, but was thought to be 
too slow. 

Next a multiple jig having the same quick-acting 
features was made to hold six pieces. The designer 
was amazed to learn that the first jig holding two 
pieces produced 25 per cent more work than the 
jig made to hold six pieces in the same time. It was 
found that while six pieces could be ejected as 
quickly as two, the loading, placing, and drilling 
time with the six-piece jig was more than three 
times greater, its extra size and handling weight 
far offsetting the time it was supposed to gain. 
These and other adverse factors affect the final re- 
sults in multiple work to such a high degree, that 
dependable formulas or rules for the application of 
multiple machining cannot be established. 

It is astonishing how often an otherwise efficient 
manufacturing organization is led to try inefficient 
machining methods in attempting to reduce fabri- 
cation costs. An example of this occurred in a plant 
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where 60,000 brass gears of a certain kind had to 
be cut annually. The gear teeth were small, about 
30 pitch, with a face width of 5/32 inch, an outside 
diameter of about 1 1/4 inches, and a center hole 
5/16 inch in diameter. Three gear-cutting machines 
of the company’s own design were in operation on 
this work, one gear being cut at a time on each 
machine. The gear blank was mounted on an in- 
dexing mandrel having a reciprocating movement 
above the cutter. It was suggested that these gears 
could be coined in a toggle press, a press of this 
kind was installed and equipped with an expensive 
swaging die. This equipment proved a failure, of 
course, because the culminative compression in the 
metal intercepted its flow before any of the inter- 
stices at the tops of the teeth were filled. 

A service engineer then suggested that two or 
more gear blanks might be cut on each of the orig- 
inal gear-cutting machines in one setting. The man- 
drels and the stroke of these machines were length- 
ened to accommodate three blanks, with the result 
that the output was increased over 50 per cent. A 
machine tool salesman then became interested in 
the job and proved, by an, actual demonstration in 
a neighboring plant, that the best method for cut- 
ting such gears was to use a gear-hobbing machine. 
This installation proved the best, of course, as six- 
teen blanks could be hobbed together. In this par- 
ticular case, the search for a more economical ma- 
chining method was expensive, and too much time 
was taken in arriving at the method that was final- 
ly adopted. 

In conclusion, it may be said that multiple dies 
are economical whenever the required output war- 
rants their use and the stock-handling time is not 
unduly increased; multiple assembly pays when the 
parts are not put in place individually by hand, but 
can be automatically fed from magazines. Multiple 
milling also pays when the cutting interval consid- 
erably exceeds the loading and unloading time; the 
economy rapidly increases by adding more parts, 
and the limit is determined only by the strength of 
the machining support. 

It should be remembered that a drilling or boring 
jig must be lifted, turned over, and otherwise man- 
ipulated by hand, and that this consumes time, 
whereas most other types of tools are immovably 
attached to the machine. 
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Shaving Dies for Producing 
Smooth-Edged Blanks 


troublesome and their 

design is the subject of 
much discussion. When prop- 
erly designed and construct- 
ed, they produce a machine- 
like finish on the edges of 
rough blanks which may have 
complicated shapes. In many 
instances, it would be impos- 
sible to maintain the accuracy and production rates 
attained with shaving dies by any other method. 

Success in designing dies of this kind depends 
to a large extent on the amount of practical data 
at the disposal of the engineering department. Such 
data must be collected from the information passed 
on to the engineering department from the shop. 
How much to shave and in how many operations 
can best be determined from practical experience. 
The most important principles to be observed in 
designing shaving dies will be considered in this 
article. 

A shaving die is similar in design and construc- 
tion to a blanking die, with the exception that the 
contour of the blanked part is partly or wholly 
shaved by the edge of the die. When several thou- 
sand blanks must have their faces machined smooth 
and ordinary machining methods are too costly, 
shaving dies frequently provide a satisfactory solu- 
tion to the production problem. These dies are 
found admirably suited for the production of pawls 
for calculating machines, lever arms, actuating cam 
rollers, gears and pinions for watches, parts for 
electrical clocks, parts for scientific instruments, 
small cams, etc., and wherever it is necessary that 
the edge of a piece be smooth. To obtain the best 
results with shaving dies, their application should 
be limited to metal blanks. 

There are three general types of shaving dies. 
Although all three types are employed, the first 
two are the most popular and widely used. The 
first type is similar to an ordinary blanking die, 
except that it has nests to hold and locate the pieces 
to be shaved. The piece is shaved by being pushed 


dies are always 


through the die by the punch. The second type is 


constructed like a compound die, that is, the piece 
to be shaved is laid on the punch in the lower mem- 
ber. When the die comes down, the shaved piece 
goes up into the die and is discharged from it by 
the shedder. 

The third and perhaps the least commonly used 
type of shaving die is similar to the first (the 


Points on the Design, Care and 
Operation of Shaving Dies Used 
in the Production of Parts for 
Calculating Machines 
Scientific Instruments 


By LOUIS PICKETT 


blanking die type), only the 
punch does not enter the die. 
Each consecutive piece forces 
the preceding piece into the 
die a distance approximately 
equivalent to one-half the 
thickness of the material. 
This type of die has the ad- 
vantage that the punch does 
not have to be fitted into the 
die, as it does not enter the die opening. Thus 
danger of shearing the punch is eliminated, but the 
application is limited to comparatively heavy mate- 
rial (nothing less than 3/32 inch thick), because 
of the critical adjustment necessary on the ram of 
the press. 


and 


How Shaving Dies are Fitted and Sharpened 


In the first two types of shaving dies described, 
it is necessary that the punch be a very good fit. 
The clearance between the punch and die should 
not exceed 0.0005 inch all around. A shaving die 
has very little cleavage clearance or taper per 
height of die. This increases the life of the die 
and produces smoother blanks. Some designers 
prefer to have the cutting portion extend the full 
height of the die. In this case, the taper should only 
be 0.001 inch per inch of height. Others prefer to 
have the cutting portion only about 1/2 inch thick, 
the remainder of the die being relieved with a 1/2- 
degree taper. 


Combining Burnishing with Shaving Operation 


Since the blanks are forced into the die, due to 
the small amount of cleavage clearance, it can be 
said that they are burnished after shaving, thus 
producing a polished finish. For this reason, it is 
essential that the face of the die be very smooth. 
All file marks should be removed before hardening 
and the die should be stoned to a high polish after 
hardening. A rough die face produces marred 
blanks, as the metal is torn in passing out or 
through the die. 

The die should always be kept sharp. Care must 
be exercised to see that the grinding wheel leaves 
a smooth cutting edge. Honing the surface of the 
die after grinding produces a fine cutting edge 
which gives even more satisfactory results. Before 
designing a shaving die, the following points must 
be carefully considered : 
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Fig. 1. (A) Blanked and Shaved Ratchet Pawl; (B) Enlarged Section of Rough Blank; 
(D) Nest Used for Rough-shaving Blank after it is Swaged to Required Thickness; 
(E) Blanking and Rough-shaving Die 


. Tolerances shown on blueprint of piece. 

. The kind and grade of material to be shaved. 
. The position of the holes in the piece, that is, 
how close to the edge of the blank they are. 

4. How much of the piece is to be shaved. 
5. The grade of finish required. 
6. How the piece is to be located in the shaving 
die. 
The type of die to be chosen will depend upon the 
preference of the engineering department or the 
specification of the customer. 


one 


How Much to Allow for Shaving 


The next thing to consider is the amount to be 
shaved. This is a very important point. The 
amount will depend upon the finish desired and the 
thickness and hardness of the metal. No definite 
rule can be given as to how much larger the blank 
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should be made than the finished product after 
shaving. For best results, one must rely upon past 
experience and judgment. 

Quite often when very accurate and uniform 
blanks are desired, more than one shaving die is 
used, three being the limit. In this case, the amount 
to be shaved is allotted to two shaving dies in a 
manner similar to this: The first die will shave 
0.007 inch all around, and the second 0.002 inch. 
Whenever more than one operation is used, the last 


_ operation should not shave more than 0.002 inch all 


around or a “break” will appear on the edge of the 
metal. 

The blanks produced by a blanking die have very 
rough and ragged edges, because of the fact that 
they are torn away from the strip, due to the clear- 
ance between the punch and die. The view at A, 
Fig. 1, illustrates a shaved blank. At B is an en- 
larged view of a section of a blanked piece showing 
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a “tear” or “break,” as it is commonly called. Every 
one familiar with die work knows that the edges 
of the die side of a blank are always slightly 
rounded, as shown at C. Thus, a blank, in going 
through a series of shaving operations, is some- 
times reversed after each operation; that is, the die 
side that was next to the blanking die is placed 
next to the punch in the first shaving die and re- 
versed again in the second shaving die. 

This alternation or reversing will eliminate the 
round edges, even though more than one shaving 


operation is performed. Some engineers prefer to 
have the pieces shaved in exactly the same manner 
in which they are blanked—that is, with the die 
side of the blank on the die side throughout the 
entire shaving operations. 

Another method of eliminating the round edges 
is to reduce the thickness of the blank by swaging 
and then pass the blank through a trimming die 
before starting the shaving operations. Of course, 
this can only be done with comparatively thick ma- 
terial. Whenever possible, it is always best to 
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Fig. 2. (Left) First- and Second-operation Contour Shaving Die; (Right) Point Shaving 
Die Made to Handle Right- and Left-hand Pieces 
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shave all around the blank. This not only produces 
a better and smoother blank, but also prevents the 
blank from creeping as the punch pushes it through 
the die. Often, however, only certain working points 
need to be shaved, in which case it is best to shave 
on the opposite sides simultaneously in order to 
balance the shaving pressure. Locating of the 
blanks requires careful attention. Clearance be- 
tween the stripper and the punch must be provided 
to permit disposal of the shavings. 


Method of Shaving Sharp Points on Blank 


When two faces meet at an angle of less than 
60 degrees and the material is over 3/32 inch thick, 
the blanking operation almost always leaves a 
ragged and torn edge at the intersection of the 
faces. Shaving operations will not remove the en- 
tire fracture, since it is usually very deep and con- 
tinues to grow during subsequent shaving. Wher- 
ever a sharp and ‘clean edge or corner is desired, 
it must be shaved in a separate operation. 

So far we have considered the general principles 
or essentials that should be observed in designing 
and constructing shaving dies. Now we will con- 
sider the application of these principles to a prac- 
tical problem. The piece shown at A, Fig. 1, is a 
retaining pawl for a winding ratchet used on a 
delicate instrument. The thickness is 0.125 (+ 
0.002) inch. The face is to be smooth, similar to 
a machine finish, and the working point P is to be 
sharp and its edge parallel to the axis of the 0.136- 
inch hole. A tolerance of + 0.002 inch is allowed 
on all dimensions. 

Unquestionably, the best way to produce such an 
article is by the use of shaving dies. Seven distinct 
operations are needed to produce the complete ar- 
ticle. This may appear to be a large number of 
operations for so small a piece; nevertheless, it is 
the most economical method of fabrication. The 
operations are: 

1. Blanking to 0.010-0.012 inch larger than fin- 

ished size. 

2. Swaging or flattening. 

3. Rough-shaving swaged part to 0.010-0.012 

inch larger than finished size. 

4. Drilling and reaming 0.136-inch hole. 

5. Shaving point. 

6. Shaving to 0.004-0.005 inch larger than fin- 

ished size. 

7. Final shaving to finished size. 


Although the finished thickness of the article is 
0.125 (+ 0.002) inch, it is blanked from 5/32 inch 
thick half-hard cold-rolled steel to remove the 
“break” which is so noticeable when blanking 
heavy material. The blanking die (as shown at 
the right in Fig. 1) is so constructed that the blank 
produced is 0.012 inch larger than the finished size. 
The clearance between the punch and die is 0.002 
inch all around; 0.005 inch is the proper clearance, 
but as the blank is pushed through the blanking 

die again, a clearance of 0.002 inch is sufficient. 
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After the blanking operation, the blank is swaged 
to the required thickness. The blanking die is next 
equipped with the special nest shown at D, Fig. 1. 
The scrap metal is discharged by moving the slide 
across the face of the die. The spring moves the 
slide clear of the punch. The opening in the nest 
is filed large enough to accommodate the blank 
after it is flattened. The blank is now pushed 
through the blanking die again, this time, of course, 
producing a smoother blank. Drilling and reaming 
the 0.136-inch hole in a drill jig is the next opera- 
tion performed. 

Point P is now shaved to size on the die shown 
by the two views to the right in Fig. 2, thus leaving 
no metal on the point to be shaved in the following 
operations. Only in this manner can the require- 
ments be fulfilled. The amount shaved is controlled 
by the nests # shown in the upper view. 

The first and second shaving dies are of the com- 
pound type shown to the left in Fig. 2. The blanks 
are located on the punch by means of the locating 
pin H and the two nests J which are attached to the 
spring stripper K. The dies are made in two pieces, 
as shown at F, to facilitate machining and permit 
grinding after hardening, as well as to produce a 
smoother finish by honing. The dies are not given 
any cleavage clearance. A machinery steel ring G 
is shrunk around the die to hold it in place when 
it is ready to be assembled. 

After the first shaving operation, the blank is 
0.004 inch over size. In other words, the first shav- 
ing die reduces the blank 0.008 inch, or 0.004 inch 
on a side. The second or final shaving die brings 
the blank to size. 


Increasing Interest in Air Conditioning 


The increasing interest in air conditioning is 
evidenced by the growth of the home study course 
in air conditioning maintained by the University 
Extension Division of Rutgers University, New 
Brunswick, N. J. Students from thirty-six states 
and five foreign countries are registered in the home 
study course in air conditioning. Australia, Russia, 
France, China, and Canada are the foreign coun- 
tries represented. The majority of the students in 
the course are employes of public utility companies, 
ranging in rank from executives seeking to keep 
abreast of changing conditions and improvements, 
to mechanics eager to learn the theory of their 
craft. 


* * * 


In the construction of a new automobile road be- 
tween Munich in Germany and Salzburg in Austria, 
what is claimed to be the largest reinforced concrete 
bridge in the world is being built. This bridge, 
according to the Uebersee Post, has a span of 883 
feet and is about 76 feet wide. 
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Necessary Physical Properties Weld 
Metal for Machine Building 


By E. W. P. SMITH, Consulting Engineer , 
The Lincoln Electric Co., Cleveland, Ohio 


HE desirable physical characteristics of welds 
vary with the purpose for which the part 
welded is employed. Thus, in one case, resist- 
ance to fatigue may be the most important qual- 
ification. In another case, it may be a high yield 
point. The following is a brief discussion of the 
physical properties necessary for various purposes. 
Wherever there is a reciprocating load, the fa- 
tigue resistance of the weld metal is exceedingly 
important. In the construction of a punch press, 
shaper, planer, or milling machine the ability of 
the weld metal to resist fatigue must be taken into 
consideration. Thirty thousand pounds per square 
inch, where alternating or varying stresses are en- 
countered, may be obtained with electrodes of the 
heavily coated shielded-are types. Laboratory tests 
of this metal have shown its ability to withstand 
over ten million reversals with 30,000 pounds per 
square inch stress in the outside fibers. 


Ductility of Weld Must Equal that 
of Material Welded 


Ductility is an important requisite of all weld 
metal. It is especially important when the parts 
are subject to deformation. Load stress distribu- 
tion is governed largely by ductility. In any given 
structure, the ductility of the weld metal should 
be at least equal to that of the plate being welded. 
In the construction of tanks, containers, piping, 
etc., where the metal is under pressure, ductility 
is a prime requisite. It is essential, too, in the con- 
struction of machinery subject to heavy loads, such 
as cranes, steam shovels, etc. The ductility should 
be such as to allow an elongation of 20 to 30 per 
cent in two inches. 

Wherever a slight permanent set in welded parts 
will lower the efficiency or hamper the operation 
of the machine, the yield point of the weld metal is 
important. A crane runway, guides for a machine 
tool, a frame for a drill press, jigs and fixtures, are 
examples of parts requiring a high yield point. No 
matter how high the ultimate strength nor how 
good the ductility, a low yield point of the weld 
metal will render the welds almost worthless. A 
high yield point means that the machine can be 
operated with a greater load and a greater factor 
of safety. 

Resistance to shock or impact is the determining 
quality in the design of welds for such parts as 
steam-shovel dippers, tractor parts, presses, brakes, 


and similar equipment. Mild rolled steel has a 
shock resistant value of 40 to 80 foot-pounds 
(Izod). Welds made with a shielded-arc electrode 
show a value of 50 to 80 Izod and 35 Charpy— 
values equal to those of the plate. With bare or 
washed electrodes, the impact resistance is only 
8 to 15 Izod. 


Ultimate Tensile Strength 


The ultimate tensile strength of the weld metal 
is important for practically every application where 
the joint bears any appreciable load. Since shielded- 
are electrodes regularly provide a tensile strength 
of 70,000 to 80,000 pounds per square inch, which 
is well above that of the plate, the necessary ulti- 
mate strength can usually be obtained without diffi- 
culty. The ultimate strength should be considered 
in conjunction with other desirable characteristics. 
It is evident that two metals—one with high ulti- 
mate strength and low yield point, and the other 
with low ultimate strength and high yield point— 


will not perform the same, particularly under high 
load stresses. 


Resistance to Corrosion of Weld Should 
Equal that of Part Welded 


When an arc-welded part is used in proximity to 
water, steam, acids, or other corrosive agents, the 
welded joints should have corrosion-resistant qual- 
ities at least equal to those of the plate. Such welds 
are obtainable with a shielded-arc electrode. Tests 
of welded plate show that after immersion in a 
50 per cent hydrochloric acid bath for seventy 
hours, the shielded-arc weld metal is practically 
unaffected, while mild steel is badly pitted. 


* * * 


Goodrich Pension Plan 


A retirement pension plan for all classes of work- 
ers has been adopted by the B. F. Goodrich Co. and 
subsidiary companies in the United States and Can- 
ada. The employes participate with small weekly 
payments, and the Goodrich Co. makes the neces- 
sary additional contributions. The plan was made 
effective through the purchase of the largest pen- 
sion policy ever written by the Aetna Life Insur- 
ance Co. Approximately $1,500,000 will be accu- 
mulated annually for the payment of pensions. 
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Industrial Applications 
of Large Spiral Bevel 


and Hypoid Gears 


Gears of the Spiral Bevel Type Used so 
Successfully for Automobile Rear Axle 
Drives are Now Made for Large Power 
Drives in Sizes up to 90 Inches in Diam- 
eter and to Transmit over 1000 H. P. 


drives for the rear axles of automobiles has 

been accepted as good practice. The identifica- 
tion of spiral bevel gears with the automotive field 
has been so marked that other uses of gears of this 
type have received comparatively little attention. 
Nevertheless, curved-tooth spiral bevel gears are 
being extensively employed in other installations. 
They have supplanted straight bevel gears in drives 
that run at high speeds and wherever quietness and 
smoothness are the deciding factors. The introduc- 
tion of the hypoid gear in 1925 offered advantages 
of design and performance to the automotive field. 
Recently the hypoid has found favor in other fields. 


Fv: many years the use of spiral bevel gear 


Hypoid Gears Permit the Use of Offset Shafts 


The hypoid has the advantage over the spiral 
bevel gear in that it permits transmission of power 
between offset shafts. Until the development of 
the hypoid gear by the Gleason Works, no success- 
ful method had been evolved for cutting teeth in 


By E. B. GLEASON, Vice-president 
Gleason Works, Rochester, N. Y. 


tapered gears that were to run on offset shafts. 
The only gears previously offered for the purpose 
were the skew gears, which were a form of skew 
bevel gear and were really nothing more than skew 
bevel gears whose teeth were cut with different 
lengthwise inclinations, so that they could run to- 
gether in an offset position. 

These gears have never been satisfactory for 
drives having offset shafts. In such installations, 
they have been noisy and inclined to wear rapidly. 
The reason is obvious. Being generated as bevel 
gears, the teeth have the profile shape of the teeth 
of gears which are to run on center; and when the 
gears are run in an offset position, the teeth will 
not have the correct profile mesh. In a pair of 
hypoids, the gear teeth are cut as in the case of a 
bevel gear; but the pinion teeth are cut in an off- 
set position corresponding to that in which they 
are to run when in mesh with the mating teeth of 
the gear. It is by means of this method of pinion- 
tooth generation that the correct meshing of hypoid 
gears is obtained. 


Fig. 1. (Left) Tooth 

Profiles of Spiral 

Bevel Gear and Pin- 

ion. Fig. 2. (Right) 

Tooth Profiles of 

Hypoid Pinion and 
Gear 
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A spiral bevel pinion has teeth, the profile of 
which is symmetrical on opposite sides. Hypoid 
pinions, when correctly generated, differ from 
spiral bevel pinions in that the profile of the two 
sides of the teeth is non-symmetrical. This differ- 
ence in tooth shape, however, is essential in order 
to make the tooth action symmetrical on the two 
sides and to give the desired result of smooth and 
quiet operation. Figs. 1 and 2 indicate this varia- 
tion between the two types of teeth. 


Characteristics of Large Size Spiral Bevel 
and Hypoid Gears 


All hypoid and spiral bevel gears manufactured 
by the Gleason Works or cut on machines manu- 
factured by this company are unique in that the 


machines there are three sizes: The No. 40 spiral 
bevel gear planing generator; the 60-inch spiral 
bevel gear planing generator; and the 90-inch spiral 
bevel gear planing generator. Fig. 4 shows the 60- 
inch spiral bevel gear planing generator. 

These machines employ a single planing tool 
which is reciprocated by a crank motion. They are 
of the continuous indexing type; that is, the tool 
cuts in a different tooth space during each stroke. 
The effect of these motions alone would be a tooth 
of sine-curve form which would not be practical. 
Accordingly, an oscillating motion of the cutter 
cradle is introduced. The result is that the teeth 
are curved longitudinally, and while in a particular 
case this curvature may be very slight, the gears 
produced have all the adjustability, tooth overlap, 
quietness, etc., characteristic of curved-tooth gears. 


Fig. 3. Gleason No. 16 Spiral Bevel and 
Hypoid Gear Generator — One of Four 
Machines Using Multi-blade Cutters 


teeth are curved lengthwise of the tooth faces. The 
amount of curvature may be varied to suit chang- 
ing conditions in the installation, but all gears of 
this type have this curvature, which permits con- 
trol over the tooth bearing between the mating 
teeth and a selection of the bearing that will pro- 
duce the best results. 

For spiral bevel gears over 30 inches in diameter, 
which are made in great variety and in relatively 
small quantities, it was necessary to design a type 
of machine different from that represented by the 
Gleason No. 16 spiral bevel and hypoid gear gen- 
erator and the 25-inch spiral bevel gear generator. 
The No. 16 Spiral bevel and hypoid gear generator 
is shown in Fig. 3. Cutters having diameters of 
18 inches are the largest made for this type of 
machine. 

The new type of machine was designed to cut the 
teeth in gears up to 90 inches in diameter, 1 diam- 
etral pitch, and 10-inch face. Within this class of 


Fig. 4. Gleason 60-inch Spiral Bevel 
Gear Planing Generator of the Type in 
which Single Tools are Employed 


These developments in gear-cutting machines and 
in gear design have led to the use of spiral bevel 
gears in wire and rod mills; paper machinery; 
newsprint presses; oil-well pumping units; Diesel 
engines; carpet-weaving machinery; deep-well tur- 
bine pumps; pulverizers for stone, cement, and 
coal; rubber-processing machinery; boring-mill 
table drives; and plate-glass grinders. It should be 
mentioned that, in some of these installations, the 
so-called hypoid type of gearing has been used. An 
extra work-head which is vertically adjustable is 
used to support the pinions; this enables the teeth 
in hypoid combinations to be cut on the same ma- 
chines as those employed for the spiral bevel com- 
binations. 

The term “hypoid” is a coined word derived from 
the word “hyperboloid.” The pitch surfaces of a 
hypoid pair of gears are not conical but hyper- 
boloidal. Spiral bevels and hypoids have many sim- 
ilar characteristics, and the same general rules ap- 
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Fig. 5. Spiral Bevel 
Pinion Removed from 
Gear, Leaving Section 
Representing the Con- 
tacting Portions of 
Teeth when the Gear 
and Pinion are Prop- 
erly Meshed 


ply to their mountings 
and use. Hence, unless 
otherwise indicated, the 
information set down 


poids over spiral bevel 
gears is that the shafts 
of both the pinion and 
the gear can pass each 
other because of their 
offset position. The 
tooth action of hypoids 
is a combination of the 
rolling action of straight 
bevels and the overlap- 
ping feature resulting 
from the spiral angle, 
together with a small 
percentage of endwise 
sliding. A drive using 
hypoids runs in either 


here applies to both 
types. 

The principal advantage of spiral bevel and 
hypoid gears over straight bevel gears is that the 
two former, when properly designed and provided 
with correctly cut teeth and effective mountings, 
have a continuous pitch-line contact and a larger 
number of teeth in mesh at any one time. Fig. 5 
shows the teeth of a spiral bevel pinion removed 
and placed in the tooth spaces that they would 
occupy in the gear if the two were properly in mesh. 
In the case of hypoids, the area of the teeth in mesh 
will usually be even greater than in spiral bevel 
gears. 

The teeth of spiral bevel and hypoid gears, in- 
stead of striking in full contact at once, as in the 
case of straight bevel gears, engage with one an- 
other gradually and smoothly. Owing to the over- 
lapping action, the load is transferred from tooth 
to tooth without the shock or sudden change in 
tooth pressure noted in the case of straight-tooth 
bevel gears in which such action creates consider- 
able noise and vibration, especially at high speeds. 
Fig. 6 shows two views of the overlap of spiral 
bevel and hypoid teeth. The location of the same 
teeth is marked in both views. 

Another advantage of great importance char- 
acteristic of the curved-tooth gears cut on Gleason 
spiral bevel and hypoid generators is that the 
lengthwise contact of the teeth is heaviest at the 
center of the face and eases off toward each end 
of the tooth. The position of the tooth bearing, as 
well as its length, is controllable and can be made 
to favor either end of the tooth. This feature allows 
for some displacement 
of the gears under op- 


direction as easily as 
one having spiral bev- 
els. The only requirement is that adequate thrust 
bearings be used in either case. 


Strength of Spiral Bevel and Hypoid Gears 


The load per tooth in the case of spiral bevel and 
hypoid gears is less than that for straight bevels, 
owing to the greater number of teeth in contact. 
The slight reduction in the sectional area of the 
teeth is more than compensated for by the inclina- 
tion of the teeth and the lowering of the point of 
maximum load application on the profile of the 
teeth. This results in greater strength for spiral 
bevels and hypoids than is found in corresponding 
straight bevels. Accordingly, spiral bevel gears of 
smaller size than straight bevels are used to trans- 
mit the same amount of power. ; 

As an illustration of the use of large spiral bevel 
gearing, a 48-inch gear of 1.56 diametral pitch, 
6 1/2-inch face, and 75 teeth, mating with a 25- 
tooth pinion, will transmit 1200 horsepower with 
the pinion running at 1000 revolutions per minute. 
In this case, both members are of casehardened 
steel. Hypoid gears are placed on identical wear- 
load ratings with the corresponding spiral bevel 
gears, provided they are lubricated by an oil suit- 
able for hypoid service. 


Efficiency of Properly Mounted Gears 


In actual practice, both spiral bevel and hypoid 
gears have proved equally as efficient as accurately 


erating loads without 
impairing their running 
qualities. The same 
factor provides a range 
of adjustment in assem- 
bly. Fig. 7 indicates the 
localized bearing be- 
tween a large spiral 
bevel gear and pinion. 
The advantage of hy- 


Fig. 6. Views Showing 
Back and Front of Pin- 
ion to Illustrate Extent 
of Overlap of Spiral 
Bevel and Hypoid Teeth 
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generated straight bevel 
gears, when proper mountings 
are provided for the radial 
and thrust loads. In determin- 
ing the number of teeth to be 
used, it is well to remember 
that efficiency and wearing 
qualities are greater with 
large numbers of teeth. For 
ratios of 4 to 1 and over, it is 
recommended that not less 
than twelve teeth be used in 
the pinion, while ten teeth is 
the practical minimum. 
When extreme quietness is 
not essential, a smaller num- 
ber of teeth can be used to 
reduce the size of the installa- 
tion; but the design, mount- 
ing, and manufacture of such 
gears must naturally be given 


Fig. 7. The Localized Bearing 
Surface on the Tooth Faces 
of a Large Spiral Bevel Gear 
and Pinion are Shown by the 
Dark or Shaded Areas 


installations in which hypoids 
have been found to be of great 
advantage are those in which 
it is desired to drive several 
units from one shaft. Fig. 8 
is an illustration of this sort 
of use. 

Spiral bevel gears. mesh 
with a rolling contact which 
is similar to that of straight 
bevels. If a straight bevel 
gear were imagined to be cut 


special consideration. Proper- 

ly designed mountings and properly manufactured 
gears, correctly adjusted, should result in an effi- 
ciency of over 98 per cent. Laboratory checks have 
recorded spiral bevel gear efficiencies of over 99 
per cent. 


Adaptability and Wearing Qualities 


Spiral bevel and hypoid gears are adaptable for 
transmitting power between shafts at practically 
any angle. They are especially desirable when 
smooth and quiet gears are required and for large 
ratios at high speeds, where the size must be kept 
as small as possible. The continuous pitch-line con- 
tact of spiral bevel and hypoid gears makes it prac- 
tical to obtain superior performance with a smaller 
number of teeth than is possible with straight bev- 
els. Hypoids are recommended for use in installa- 
tions with non-intersecting shafts. The offset of 
the shafts opens up many possibilities. Among the 


Fig. 8. Hypoid Gears Permit the Pinion 

Shaft to be Offset, so that Several 

Units can be Driven from One Shaft, 
as Illustrated 


| 


up into an infinite number of 
short face sections which were 
angularly displaced relative to one another, we 
would obtain a spiral bevel gear. Each section of 
the gear runs with a pinion section in the same way 
as a pair of straight bevels. 

In a pair of hypoids, a slight sliding action is 
introduced. This has been found to be an advan- 
tage, as it is just sufficient to distribute a lubricat- 
ing oil film evenly over the teeth. In either spiral 
bevels or hypoids, as already indicated, there is a 
continuous pitch-line contact, so that a number of 
teeth are bearing the load simultaneously and there 
is a gradual engagement that reduces wear. Under 
proper conditions of installation and lubrication, 
the possibilities of wear in either spiral bevels or 
hypoids are negligible, as compared with other 
types of gears used for the same purposes. 


* * * 


At the Century of Progress Exposition in Chi- 
cago, the Pennsylvania Railroad has a replica of 
the famous “first engine,” the John Stevens. This 
was built in 1825 by John Stevens of Hoboken, 
N. J., and was operated for demonstration purposes 
on a circular track. A gear on the engine meshed 
with a center rail in the form of a rack. The wheels 
were not flanged, but were kept on the rails with 


rather strange contrivances. 


My 


i 
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Air-Acetylene Flame for 
Soldering and Brazing* 


The air-acetylene torch, which has a lower flame- 
temperature than the oxy-acetylene torch, is used 
advantageously for many kinds of work that re- 
quire a small, intense and easily controlled flame. 
The air-acetylene outfit consists essentially of a 


Typical Applications of Air-Acetylene Flame 


Soldering and Brazing 


Soldering and Brazing Copper and Brass Tubing and 
Piping 

Sweating Pipe Fittings 

Splicing Electric Wires and Cables 

Soldering or Brazing Sheet-metal Joints 

Fabricating Jewelry 

Servicing Air-conditioning Units 

Tinning Bearings Prior to Babbitting | 

Repairing Electric Motors 


Heating Operations 


Unsoldering Wire, Pipe and Sheet-metal Joints 
Melting Gold and Various Other Metals 

Drying out Molds 

Loosening Frozen Bolts and Other Assembled Parts 
Sealing Battery Boxes 

Removing Paint and Putty 

Branding Stencils in Shipping Room 

Lead Burning 


small tank of dissolved acetylene, of the type used 
for truck and motorcycle lighting; a pressure reg- 
ulator which automatically holds the gas at a uni- 
form and correct working pressure; a length of 
hose made especially for handling acetylene gas 
under pressure; a torch handle, to which different 
stems can be attached; and an assortment of stems 
which make it possible to do very fine, light, me- 
dium, and heavy flame soldering. A tip consisting 
of a soldering iron heated and kept at a constant 
temperature by the acetylene flame is also provided 
for soldering copper. With this equipment, a great 


variety of work can be done. 


The air-acetylene torch is used in a manner sim- 
ilar to the oxy-acetylene torch, but is applied to 
work requiring a lower flame temperature. While 
there are some jobs that can be done with either 
type of flame, a careful consideration of the work 
will generally show that one method is more econ- 
omical than the other for a given job. Thus, there 
is very little, if any, overlapping of the fields of 
application, the two types serving to supplement 
each other. 

The accompanying table gives some idea of the 
broad field of application for the air-acetylene torch. 

The air-acetylene torch produces a higher flame 
temperature than gasoline, coal gas, or natural gas. 
The flame is non-oxidizing and non-carburizing, 
and it can be accurately and instantly controlled. 


*Abstract of article in Oxy-Acetylene Tips. 
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The outfit can be conveniently used in any position, 
blow-pipe type stems making it possible to work 
in a corner or in places that are difficult to reach 
with other types of equipment. The small but in- 
tense flame can be focussed or directed exactly 
where it is needed. Each stem contains an individ- 
ual mixer which serves to proportion correctly the 
acetylene and air, so that the proper flame is main- 
tained automatically: 

An outstanding advantage of this type of outfit 
is that it is completely portable, and can be quickly 
put in operation. No preheating of the stem is 
necessary, the gas simply being turned on and 
lighted with a match or friction lighter. 


* * * 


Minute Parts Produced in a 
Seven-Eighths Inch Automatic 


A considerable work range is of great impor- 
tance when an automatic screw machine is to be 
used for producing a variety of parts over a period 
of time. Offhand, it would not be supposed that a 
7/8-inch automatic would be suitable for making 
the tiny electrical contact parts shown in Fig. 1. 
Yet parts of this size have been produced in a 7/8- 
inch Gridley automatic, built and tooled up by the 
National Acme Co., Cleveland, Ohio. 

The dimensions of this part are given in the bot- 
tom sketch of Fig. 2. It is made from No. 1112 
SAE screw stock, and the production is 260 pieces 
an hour, or one piece every 14 seconds. The ma- 
chine itself is capable of a faster rate of operation, 
but when it was speeded up, the parts broke off the 
bar stock before they were completed. 

Fig. 2 shows the sequence of operations per- 
formed by the screw machine. At the lower rear 
station of the spindle carrier, the bar stock is faced 


Fig. |. Tiny Parts Produced in a 7/8-inch 


Automatic Screw Machine 


I 
é 


by a tool on the main slide while 
a forming tool on the lower rear 
cross-slide starts reducing the di- 
ameter of the front end of the 


ROUGH FORM 
FRONT END 


Fiftieth Anniversary of the 
Whiting Corporation 
This year marks the fiftieth 


part. When the work has been 
indexed to the lower front station 
of the spindle carrier, a tool on 


anniversary of the Whiting Cor- 
poration, Harvey, Ill., manufac- 


FACE 


the lower front slide finish-forms 
the front end to a diameter of 


turer of cranes, foundry equip- 
ment, and railway specialties. 
John Hill Whiting, the founder, 


0.057 inch. 

At the upper front station of 
the spindle carrier, the back end 
of the part is turned to a diameter 


1st OPERATION 


is still active as chairman of the 
board. Mr. Whiting began his 
business career in Detroit as a 
clerk in a car-wheel foundry. 


of 1/16 inch by a forming tool on 
the front top slide. The operation 
is completed when the part is cut 


While so employed, he spent his 
spare time in acquiring a prac- 


2nd OPERATION 


from the bar stock at the upper 
rear station of the spindle carrier 


4 tical knowledge of the foundry 
business and soon became super- 
intendent of the foundry. He de- 


by a tool held in the rear top slide. 
FINISH FORM 


FRONT END 


= 


Industrial Conditions in 


veloped a number of improve- 
ments in cupola construction, on 
which he secured patents and 
launched a new business known 


Czechoslovakia 


first as the Detroit Foundry 
Equipment Co. 


3rd OPERATION 


Another indication of the gen- 
eral improvement in industrial 
conditions in many parts of 


In 1894, the first part of the 
present plant was built at Harvey, 
Ill., where the business was con- 


Europe is found in a report made 
by S. E. Woods, commercial at- 
taché of the Department of Com- 


FORM BACK END 


ducted under the name of the 
Whiting Foundry Equipment Co., 
which was later changed to the 


merce, at Prague, Czechoslovakia. Y, CUT OFF 5 Whiting Corporation. It is of in- 
Mr. Woods states that there has [|] “2 S terest to note that the first suc- 
been an improvement in the ma- \ y + cessful gasoline motor truck for 
chinery market in that country 4 . ‘ commercial use was designed and 
which started at the end of Febru- R ole built in the Whiting plant as far 
ary and continued steadily up to Lif \ a4 back as 1904. 


the middle of May, when his re- 


port was written. The machinery 
sold was mainly for agricultural 
purposes, registering an increase 


4th OPERATION 


* * * 


Although the present tendency 


of 30 per cent over the sales a 
year ago. The prospects for ma- 
chine tools and metal-working 
machinery in general are not 
quite so bright, due to the fact 
that the Czechoslovakian metal- 
working industry was well 
equipped with new machines five years ago. The 
industry has been working at only 30 per cent of 
capacity during the last two years, and hence there 
has been only a limited need for replacements of 
machinery. 


Fig. 2. 


* * * 


The highest self-supporting tower in the United 
States used as an aerial has recently been built by 
the General Electric Co. at Denver, Colo. The 
tower is 470 feet high and is 35 feet square at the 
base, tapering to a 2-foot square at the top. It is 
built to withstand a wind velocity of 125 miles an 
hour. 


Sequence of Screw 
Machine Operations in Mak- 
ing Parts Seen in Fig. | 


in almost every country, and espe- 
cially in Germany,.is to prefer 
products of domestic manufac- 
ture, including machine tools, 
there would be an increasing de- 
mand for American machine tools 
in Germany at the present time, 
according to reliable information received from 
abroad, if it were not for the restrictions imposed 
by the German government on the transferring of 
money out of the country. As a result, the amount 
of money available to pay for shipments of Amer- 
ican machine tools has been greatly reduced. 

As arule, importers are permitted to buy a speci- 
fied percentage of the amount imported during the 
last six months of 1930 and the first six months of 
1931. The quota at present is 25 per cent; and 
since the period specified was a critical one for 
machine tools, the quota is very small. Until re- 
cently, permits were granted for special machin- 
ery, but now, an investigation is made in each case 
to see if domestic machines could be used instead. 
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Engineering News Flashes 


Shipping Hydro-Electric Station by Air 


The shipping of the entire equipment of a hydro- 
electric generating station to the point of operation 
by air is certainly an unusual undertaking. Four 
General Electric horizontal water-wheel generators 
rated at 875 K.V.A. each, together with auxiliary 
apparatus, were shipped by steamer to Lae on the 
coast of New Guinea. From there the machinery was 
transferred, one section at a time, to huge all-metal 
Junkers freight planes and flown 40 miles inland to 
the location of a power plant operated in connection 
with a gold-mining enterprise. 

While the distance traversed was only 40 miles, 
it presented almost insurmountable obstacles to 
other forms of transportation, including, in addi- 
tion to a dense, nearly impassable jungle, a moun- 
tain range whose peaks rise to 13,000 feet. The 
planes were capable of carrying loads up to 7000 
pounds, and the equipment was delivered piece by 
piece and was then assembled in place. The largest 
single pieces were the generator stators which had 
a net weight of 6545 pounds each. 


Metal Wire Finer than Human Hair 


The Prescot Works of the British Insulated 
Cables, Ltd., is manufacturing metal wire 0.002 
_ inch in diameter, which is considerably less than 
the average diameter of human hair. This wire is 
used for electrical purposes and is coated with elec- 
trical insulation enamel, five coats of which have a 
radial thickness of only 0.0002 inch. A one-pound 
coil of this wire has a length of 15.5 miles. 


Balls Instead of Wheels on Soviet Train 


A Russian engineer has constructed a new type 
of train, a model of which is undergoing tests on a 
special track. Ball-shaped members of large size 
are substituted for the wheels. The train, instead 
of running on a track of the ordinary type, runs 
in a concrete trough of semicircular cross-section. 
A huge steel ball at the end of each car rolls in the 
trough. Higher speeds, with safety, are claimed 
for the new design. Problems encountered when 
trains travel on rails at a speed of over seventy-five 
miles an hour are said to be overcome and the 
danger in rounding curves at high speeds is elim- 
inated. The inventor claims that experiments in- 
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dicate that cars of his design can safely round 
curves at two hundred miles an hour. It will be 
interesting to see whether this idea can be trans- 
lated into practicability. In any event, the origin- 
ality of the inventor is worthy of commendation. 


New Type of Shatter-Proof Glass 


What is known as “toughened” glass, introduced 
on the British market last year, is being made by 
the Triplex Safety Glass Co., Ltd., Birmingham, 
England. This glass possesses extraordinary 
strength, as evidenced by the fact that in recent 
tests a steel ball which smashed ordinary glass 
when dropped from a height of only 9 inches had 
to be released from a height of 156 inches before it 
shattered a pane of toughened glass of the same 
thickness. This glass consists of a single thickness 
and is not of the laminated type used as safety 
glass in the past. When broken, it does not fly 
like ordinary glass, but merely crumbles into blunt- 
edged, sugar-like crystals. 


Roller Bearings on High-Speed Trains 


One of the important features of the new stream- 
line Burlington train is the fact that Timken roller 
bearings are used on all axle journal boxes. The use 
of anti-friction bearings throughout this frain 
makes an important contribution to the attainable 
speed and the ease of riding, in addition to the 
lower maintenance and operating cost effected. Op- 
eration at the high speed of which this train is 
capable, naturally demands a type of bearing in the 
wheels, especially in rounding curves, with an in- 
herent ability to carry thrust loads that come from 
the side. The tapered construction of these bear- 
ings enables them to carry all types of loads, both 
from the side and up and down. 


A Huge Drawing-Board 


The world’s biggest drawing-board—as large as 
a ballroom floor—is being used by the Patterson-_ 
Leitch Co. in the construction of the observatory 
which will house the world’s second biggest tele- 
scope, now being built by the Warner & Swasey 
Co., Cleveland, Ohio. 


Circular in form, the steel 


4 
4 
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members that go into the construction of the ob- 
servatory must fit within a fraction of an inch. As 
a result, after the drawings are made, they are 
transferred full-size to the room-like drawing- 
board. Then wooden templets are made that cor- 
respond accurately with the steel members them- 
selves. In no other way, it is stated, would it be 
possible to be sure of getting the exact curves re- 
quired in the girders. 


Air Conditioning in Manufacturing 


The Westinghouse Electric & Mfg. Co., at its 
East Pittsburgh plant, is assembling and sealing 
the air conditioners manufactured by the company 
in a huge air-conditioned enclosure, where modern 
equipment keeps the room free from dust and main- 
tains a uniform temperature. The assembly of 
equipment like air conditioners in an air-condi- 
tioned manufacturing department is believed to be 
an innovation in manufacturing practice, and is 
expected to materially improve the quality of the 
units built, because of the clean and uniform at- 
mosphere in which the work is carried on. 


Autogiros Now a Commercial Product 


The firm of A. V. Roe & Co., Manchester, Eng- 
land, having acquired from the Cierva Autogiro Co. 
the sole British rights for the manufacture and sale 
of the autogiro type of airplane, is now manufac- 
turing these planes on a considerable scale. The 
present model is a two-seater, open-cockpit type, 
but later larger planes will be manufactured. These 
autogiros are capable of landing in a space no big- 
ger than a tennis court and can rise and descend 
almost vertically. They are capable of any speed 
from 15 to 100 miles an hour. 


Automobiles without Chassis 


The well-known Citroen Automobile Mfg. Co. in 
France is said to be planning to place on the market 
a small 7-horsepower automobile having many novel 
features, the most outstanding of which is that 
there will be no chassis proper, but the body of the 
car will form the chassis. The spring suspension 
in its usual form will be dispensed with, and instead 
the suspension will be taken care of by an arrange- 
ment of torsion bars. The Citroen company is also 
said to be developing a car with a motor placed in 
the rear. 


A Gasoline Engine Refrigerator 


In country districts where there is no electric 
current, it is obvious that the electric refrigerator 
cannot be used. The Waukesha Motor Co., Wau- 
kesha, Wis., has therefore developed a refrigerator 
the power problem of which is taken care of by an 
internal combustion engine, contained in the reg- 
ular refrigerator cabinet. Since gasoline is avail- 
able everywhere, this refrigerator has a wide ap- 
plication. It can even be carried along to summer 
camps in outlying districts. 


A Novel Blown-Fuse Indicator 


A fuse provided with a miniature Neon lamp 
indicator has been developed by the L. S. Brach 
Mfg. Corporation, Newark, N. J. When a fuse 
blows, the little Neon lamp glows, indicating which 
one of a number of fuses is blown. When a new 
fuse is put in, the light goes out. The new device 
is known as the Fuse-O-Lite indicating cutout and 
is interchangeable with present lines of plug and 
cartridge cutouts. 


Lathe Built by Noble & Lund, 
Ltd., Felling-on-Tyne (Referred 
to in July MACHINERY, Page 
657), Believed to be the Most 
Powerful Lathe Built in 
Great Britain, and Designed for 


Ever 


Machining Castings and Forg- 
ings Weighing up to 150 Tons. 
It can Take Work 60 Feet Long 
between the Centers and can 
Swing Work up to 9 Feet 2 
Inches in Diameter over the 
Ways. It is Driven by a 250- 
horsepower Variable-speed Mo- 
The Weight of the Machine 
is 270 Tons. 


tor. 
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EDITORIAL 


Real recovery depends on the activity of indus- 
trial enterprise, stimulated by the investment of 
private capital. If capital is encouraged to invest, 
employment will increase, the consumption of goods 
will be accelerated, and business will become pro- 
gressively better. If capital is discouraged from 
taking the initia- 
tive, the reverse 
will happen, and 
business will be- 
come progressively 
worse. 

Short of state capitalism, there is no substitute 
for private capital that can be employed for putting 
into motion the train of recovery operations. Pri- 
vate capital cannot be forced to invest in industry; 
but it can be encouraged. And the encouragement 
must come from the Administration. 

Confidence-begetting moves on the part of the 
Administration will encourage capital and industry 
to go ahead; confidence-destroying acts will make 
business increasingly timid. Employment can be 
temporarily increased by emergency measures, but 
the continued appropriation of public funds to 
create jobs can at best only postpone, and in the 
end will almost certainly aggravate, the trouble. 
Whether we like it or not, these are the facts, and 
these facts must be faced. 

We believe that the Administration can do much 
to stimulate the return of confidence and of indus- 
trial activity. To be specific, there are three things 
that are essential: 

1. A positive, straight-from-the-shoulder state- 
ment by the President that the profit motive in in- 
dustry is neither to be upset nor tinkered with. 
There has been so much loose talk by both friends 
and enemies of 
the Administration 
that such a state- 
ment is essential. 
Inferences are not 
enough. The very 
fact that the issue has not been squarely met en- 
courages rumors and undermines confidence. 

2. An allaying of the fear that the Government 
is aiming at Administrative control of business. 
Business men are genuinely afraid of increasing 
control, whereby sooner or later politics will sup- 
plant business efficiency. That this is not the intent 
of the Administration has been stated, but it needs 
to be reaffirmed, because the action of some govern- 


Confidence is Needed 
to Insure Industrial 
Recovery 


A Reassured Industry 
Would Go Ahead with 
New Projects 
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ment officials has not been in harmony with the 
official statements. 

3. A definite statement of the Administration’s 
monetary policy. The fear of uncontrolled inflation 
is lurking in the back of the mind of every thought- 
ful business executive. If the Administration has 
a sound plan for preventing the monetary system 
from getting out of control, the country needs to 
know what that plan is. The lack of information 
pertaining to a recognized program encourages the 
belief that the Administration has no definite mon- 
etary policy and is simply drifting with the tide. 

To create confidence is the supreme problem of 
the Administration at the moment. Action on these 
three points would go far toward accomplishing 
this result. With returning confidence would come 
complete recovery. 


Recently we heard a professor of machine design 
object to the use of engineering handbooks by his 
students. He said that since the handbooks give 
formulas without showing their derivation, the 
student makes use of the formula without obtaining 
any knowledge 
as to the engi- 
neering method 
by which it is 
derived. Fortu- 
nately, most 
teachers of engineering do not share this opinion; 
if they did, they would fail to acquaint their stu- 
dents with one of the most valuable tools available 
to engineering practice—the handbook. 

There is no reason why a student cannot be 
taught how to derive formulas for himself by a 
strict engineering procedure, and at the same time 
be shown how to make the most advantageous use 
of handbooks. One of the principal objects of all 
education is to give the student a capacity for fur- 
ther study—ability to make use of the accumulated 
knowledge in his particular field. Nowhere is this 
accumulated knowledge of engineering more readily 
available than in engineering handbooks. 

We cannot refrain, in this connection, from re- 
peating a story told us some time ago by an edu- 
cator. In answer to a test question, “State the best 
preliminary procedure in designing a pair of bevel 
gears,” one of the students simply wrote: “Consult 
MACHINERY’S HANDBOOK.” He passed. 


Engineering Handbooks 
are among the Engineer's 
Most Valuable Tools 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Mechanism for Operating Magazine 
Feed-Slide 


By J. E. FENNO 


Electrical knife switches are automatically 
assembled on their slate bases in a machine 
equipped with a magazine that feeds the bases to 
a dial by means of a pusher-slide. An interesting 
feature of this magazine is that, although the stroke 
of the feed-slide is only 4 3/4 inches, this slide 
serves to transfer the base over a distance of 7 1/2 
inches. Referring to the illustration, the magazine 
is shown at A fastened to the machine frame B. 
The feed-slide is indicated at D. It rests on the top 
of the machine and operates between guide F and 
guide F' which is an extension of the magazine. 
The slide is reciprocated by the oscillating lever G 
through the link H and the stop J, stop J being at- 
tached to the slide by the pivot pin K. 

The lever G is shown in its farthest position to 
the right, where it has carried the base L out of 
the magazine. As the lever and slide move toward 
their left-hand position, base L is carried against 
the counterweighted pawl M, pivoted to the block N 
which is secured to the magazine. Continued move- 
ment of the lever toward the left causes the pawl 
to push the base off the slide, so that when the lat- 
ter has reached its extreme left-hand position, the 
base drops on top of the machine frame B between 
the guides EF and F. 


Since the bottom base in the stack rests on the 
pins O, the stop J must clear the bottom base as the 
slide returns to its left-hand position. This is ac- 
complished by the link H. Obviously, as the lever 
swings toward the left, the stop will swing in a 
clockwise direction, so that its protruding point 
recedes below the top of the slide. The stop remains 
in this position until the lever and slide are at the 
left-hand end of their stroke, as indicated by the 
dot-and-dash outline. 

When the lever moves toward the right, the dog 
automatically swings back to its former position 
and pushes base P out of the magazine. In the 
meantime, base L, resting on the machine, is pushed 
by the front end of the slide into a slot in the dial 
Q. An added advantage of this mechanism is that 
it can be used effectively where space at the left 
of the magazine is limited (see side view), as it is 
in this case by the machine wall R. Ordinarily, a 
long slide would have been used which would have 
required considerable clearance at this point. 


Rapid Advance Mechanism for Conveyor 
By F. H. MAYOH 


In a production line where a chain conveyor is 
used, it is sometimes necessary to lift the article 
conveyed clear of the lugs on the chain while the 
chain is in continuous motion. 


Travel of Part > 
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Mechanism that Feeds Knife Switch Bases from Magazine A to Slots in the Dial Q 
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The mechanism shown in Fig. 1 was developed 
to meet a requirement of this kind. The article 
conveyed in this case is required to be rapidly ad- 
vanced ahead of the chain travel at the last station 
and brought into position where it can be elevated 
by an auxiliary mechanism before it is overtaken 
by the chain lugs. The two views at the left, Fig. 1, 
show the general construction of the mechanism, 
while the two views at the right illustrate the man- 
ner in which it functions. The sectional view, Fig. 2, 
shows the details of a tension drag employed on 
the lever R. 


In the side view, Fig. 1, the articles conveyed are 


ment to a pair of rods Q. Rods Q transmit a rock- 
ing and transverse movement to the unit éonsisting 
of arms E£ and levers R, which results in advancing 
the work A and B and returning the unit to its 
starting point. 

The side view shows the work B fully advanced, 
while the lower view at the right shows the position 
of the various members during the first portion of 
the return movement of arm E, as rod Q advances 
in the direction indicated by arrow S. This move- 
ment causes arm F£ to pivot about stud T as a center 
until lug U comes in contact with the side of the 
lever. It will be noted that, during the advance 

movement, the lug V was 


1 
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| \ 


PLAN VIEW 


in contact with the other 
side of lever R. 

When the lug U is in 
the position shown in the 
view in the lower right- 
hand corner, the top of 
arm E is below the level 
of the work, as indicated 
at W, although lever R 
has not yet been moved. 
Continued movement of 
rod Q in the direction 
indicated by arrow S 
causes lever R to be 
pushed to the left until 
the entire mechanism 


assumes the position in- 


dicated in the upper 
view, where lug U is still 
in contact with the lever 
and the are of travel is 
indicated by X. 
Another article has 
now been brought for- 
ward, as shown at Z, and 
the position of arm E is 
such that rod Q, in pull- 
ing arm EF to the right, 


FIRST MOVEMENT 


Fig. |. _Mechanism for Raising Work from Chain Conveyor and Advancing 


it to Operating Position 


indicated at A and B. There is a pair of chain 
conveyors at C, which travel in the direction indi- 
cated by the arrow D. The arm E is in contact 
with the work and has advanced it ahead of the 
position it would normally have reached as a result 
of the conveyor movement. The mechanism is 
shown at the completion of the advance movement. 
This mechanism has a grooved cam F which re- 
volves with shaft G. Over the block H is assembled 
a yoke J, which carries a roll K that rotates in the 
cam groove, causing yoke J to oscillate horizontally. 

This action, through the medium of rod L, causes 
lever M to rock shaft N back and forth. A similar 
movement is imparted to a pair of levers P which, 
in turn, transmit a longitudinal reciprocating move- 
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: will cause it to pivot 
about stud 7 until it 
swings behind the work 
Z, when lug V will be in 
contact with lever R. 

Continued movement of rod Q will cause the ar- 
ticle at Z to be rapidly advanced ahead of the chain 
travel, so that another mechanism—not shown— 
can pick up the work and raise it clear of the chain 
lugs into the position indicated at Y. 

To insure that arm £ will pivot about stud T 
during the first movement of the advance action 
and the first movement of the return action with- 
out imparting any movement to lever R, the latter 
lever is constructed as illustrated in Fig. 2. Lever R 
is shown as pivoting on the short shaft A, which is 
pinned at B to the side frame C of the machine. 
Two lock-nuts D permit the tension exerted by the 
spring EF against the lever to be so adjusted that 
its movement is retarded until there is a definite 
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Fig. 2. Details of Friction Drag Applied to 
Lever R, Fig. | 


pull in either direction that is sufficient to assure 
the correct functioning of the mechanism. 

The action of this entire unit may be summarized 
as follows: As the chain conveyor carrying the 
work travels along, arm E, Fig. 1, swings up and 
in back of the work, rapidly advancing it through- 
out its forward motion. After the work has been 
lifted clear, the arm swings in back of the next 
article. 


Variable Ratchet Motion Mechanism 
By L. KASPER 


A ratchet mechanism that automatically in- 
creases and decreases the movement of the driven 
shaft twice in each revolution is shown in the ac- 
companying illustration. This motion is applied to 
a wire-forming machine to produce a constantly 
varying rate of feed. The gear B and the ratchet 
wheel C are mounted on shaft A and revolve with 
it. The oscillating lever D is free on shaft A and 
carries the pinion EF, which meshes with gear B. 
Lever D also carries the pawl J, which engages 
ratchet C. 

Lever F is attached to the side of pinion E, and 
is connected to the link G at its lower end. The 
upper end of link G is carried on stud K, which 
also carries one end of the rod H. Stud K fits into 
a hole in the block M, which slides in a dovetail 
groove on the upper end of lever D. 

In operation, rod H is given a reciprocating mo- 
tion by a cam. The movement of rod H produces 
an oscillating motion of lever D on shaft A. On 
the forward stroke, pawl J engages with ratchet C, 
causing the entire assembly to make a partial rev- 
olution in the direction indicated by the arrow on 
gear B. On the return stroke, pawl J rides over 
the teeth of ratchet C, while shaft A, with gear B, 
remains stationary. This causes pinion E, which 
meshes with gear B, to make a partial revolution. 


The movement of pinion EF carries lever F to the 
position indicated by the dotted lines R, causing 
the link G, connected to rod H by stud K, to move 
upward, increasing the center distance between 
stud K and shaft A. In this manner, the length of 
the lever arm is varied from L as a minimum to 
L, as a maximum. The number of cycles performed 
per revolution of shaft A is determined by the ratio 


between gear B and pinion EF, which, in this case 
is 2 to 1. 


* * * 


Saw Blades Protected with 
Aluminum Paint 


As a rust preventive finish for saw blades, alu- 
minum paint has been found unusually effective, 
according to the Henry G. Thompson & Son Co., 
of New Haven, Conn. The paint is applied over 
the entire surface of high-speed steel hacksaw 
blades by means of a spray gun. In the past, it has 
been customary to sandblast high-speed steel blades 
to distinguish them from the ordinary tungsten 
alloy blades. Although this improved their appear- 
ance, it did not prevent them from tarnishing and 
rusting. 

Aluminum paint was adopted by the Thompson 
company after exhaustive tests had been carried on 
with a variety of rust preventives and preserva- 
tives. It was found that, in addition to enhancing 
the appearance of the blades and protecting them 
from rust, the coating of aluminum paint acted as 
a lubricant for the saw, making cutting easier, par- 
ticularly with hand hacksaw blades. The side wear 
on the blades was also reduced. 
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Ratchet Mechanism that Automatically Increases and 
Decreases Effective Length of Ratchet Arm 
Twice During Each Revolution 
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Tools and Methods Used 
Machining Fiber 


properties of fiber make this material well 

adapted for many purposes. It is obtainable 
in three basic forms—namely, sheets, rods, and 
tubes. From these three forms are machined count- 
less numbers of parts, ranging from small washers 
to accurately machined gears or pinions. The meth- 
ods here described represent the practice recom- 
mended by the Spaulding Fibre Co., Inc., Tona- 
wanda, N. Y., for machining Spaulding hard fiber 
and Spauldite. 


(ee light weight, strength, and insulating 


Hard Tools and High Speeds Used for Fiber 


The hardest tools, such as Carboloy, high-speed 
steel, highly tempered saws, etc., should be used in 
machining both. these materials. In general, tools 
should be run at relatively high speeds, taking 
heavy cuts. All tools should be sharpened with little 
or no rake and ample clearance. 

Sheets of hard vulcanized fiber up to 1/4 inch in 
thickness can be cut up into strips with power- 
operated drop-knife shears or with a power-oper- 
ated rotary slitter. Drop-knife paper cutters can 


be used for cutting sheets 1/32 inch thick in 2-inch ' 


pile-ups. Hand-operated drop-knife shears can be 
used for cutting sheets 1/16 inch in thickness. 

Both the punching grades of Spauldite up to 1/16 
inch in thickness and the fabric base grades up to 
3/32 inch in thickness can be sheared on a drop- 
knife shear without heating, but better edges are 
insured if the material is heated to approximately 
200 degrees F. Both hard fiber and Spauldite can 
be sawed on wood-working machinery. For rough 
cuts, band saws from 1/4 inch to 2 inches in width 
are used, according to the thickness of the stock 
and the nature of the work. The saw should be 
run at approximately 4000 lineal feet per minute. 
The teeth should be ground straight across to in- 
sure straight cutting. 


Using Circular Saw to Obtain Smooth 
Finish and Accuracy 


When smooth edges or accurate dimensions are 
required on tubing or sheets, a hollow-ground cir- 
cular saw, 14 inches in diameter with 120 teeth, 
is recommended for stock up to 1/4 inch thick. A 
saw with 80 teeth is recommended for stock over 
1/4 inch thick. The saws should be run at approx- 
imately 3000 revolutions per minute. They should 
be hollow-ground, 10-13-10 gage, and tempered 
hard. These saws should be sharpened every thirty 
to fifty minutes, without set, with very little front 
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Although Practically All Types of 
Machine Tools Used in Machining 
Metal are Employed in Fabricating 
Fiber Products, Certain Modifica- 
tions in Their Applications are 
Necessary for Best Results 


rake, and with a liberal amount of clearance, 
bringing each tooth to a sharp point. 

In most cases, holes with fairly smooth edges can 
be punched in hard vulcanized fiber up to 1/4 inch 
thick by rough-punching with dies similar to those 
used on metal. 


Finishing Rough-Cut Pieces in Shaving Dies 


When smooth edges are required, shaving dies 
are used on the rough-punched or sawed blocks. A 
cutting edge at an angle of 45 degrees to the work 
shaves off from 1/16 to 1/8 inch of stock. As the 
die has no clearance for a distance of 1/4 inch back 
from its face, it can be ground without changing 
the size. Stock up to 1 1/4 inches thick can be 
smooth-punched and given a clean smooth edge by 
successive shaving operations. 

For rough-punching Spauldite, less clearance is 
required between the punch and dies than for 
metal. No shear should be given either the punch 
or die. If the proper grade of Spauldite is selected, 
it can be punched in thicknesses up to 3/32 inch 
without hold-down plates or pressure pads. The 
hole will be 0.002 to 0.005 inch smaller than the 
punch diameter, and the outside of the blanked 
piece will be from 0.002 to 0.005 inch larger than 
the die diameter. 

Spauldite can be smooth-punched by forcing 
blocks through a shaving die, allowing 1/16 to 1/8 
inch of stock all around for shaving. Any tendency 
of this material to break or crack while being 
punched can be overcome by heating to 230 degrees 
F. in an oven or on a hot plate. 

Fiber and Spauldite parts can be machined in an 
ordinary lathe or screw machine from rod or tub- 
ular stock. The tools employed should be of Car- 
boloy or high-speed steel, ground without any rake 
but with a clearance of from 30 to 60 degrees. A 
cutting speed of from 300 to 500 feet per minute 
is recommended. The coarsest feed commensurate 
with the desired finish should be employed, and the 
tools should be kept sharp. 
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For drilling either fiber or Spauldite, high-speed 
drills or special drills with a large spiral angle, nar- 
row web, and wide flutes, such as are used for Bake- 
lite, are recommended. These drills should be 
ground with a liberal clearance and should be run 
at the highest practical speed. 

Both solid and self-opening dies are used for 
threading hard vulcanized fiber and Spauldite. 
Smoother threads are obtained if the dies are given 
a negative rake of about 7 degrees, and the cutting 
edge dulled slightly with a V-shape stone. 

In tapping these materials, the tap holes should 


be made from 0.003 to 0.006 inch larger than when 
tapping brass or steel. Allowance should be made 
for the fact that the drill cuts a hole a few thou- 
sandths inch smaller than the drill diameter. 

Washers, right-angle pieces, etc., can be formed 
by punch press dies from thin hard fiber of the 
proper grade. Heated dies are usually employed 
for this work. The fiber bends best parallel with 
the grain, which runs lengthwise of the sheet. It 
can also be creased in properly designed dies to per- 
mit folding in the assembly operations without 
fracturing the fiber. 


Welding Steel Barrel Liners at the Rate 
of Thirty an Hour 


By GEORGE H. HALL 


The demand for stainless-steel liners for bever- 
age containers led to the development of the inter- 
esting welding process described here. The barrel 
itself consists of two cylinders, the outer of which 
is made from standard steel and is separated from 
the inner one by an air space to insure proper in- 
sulation. The inner case is made of stainless steel, 
and is built up of two thimbles which are welded 
together on a General Electric seam welder 
equipped as shown in Fig. 1. 

In drawing the thimbles, their edges are accu- 


rately formed, so that they can be butted together 
to form a true joint. For the actual welding of the 
two parts, a thimble is placed in each of the clamp- 
ing chucks, as shown in Fig. 1. Each of the chucks 
has six jaws, which are operated by oil pressure. 
The sliding tail-piece with one of the thimbles 
clamped in place is fed up to the head of the ma- 
chine and the two halves of the lining are brought 
into tight contact, as shown in Fig. 2, after which 
the welding proceeds. 

The welding itself is done by the atomic-hydrogen 


Fig. 1. Seam Welder Equipped for the Automatic Arc Welding of Stainless-steel Barrel Liners 


MACHINERY, August, 1934—727 


l 
4 
| | 
at 


Fig. 2. Welding Stainless-steel Thimbles that 


Form Barrel Liner 


method, using a standard automatic welding head 
applied to the outside of the casing. The casing is, 
of course, rotated through a full 360-degree turn to 
make a complete seam. The novel feature of this 
process is the application of hydrogen to the inner 
surface of the seam while the weld is being made 
on the outside. The hydrogen is applied directly 
beneath the arc, and the resulting seam is smooth, 


Fig. 3. Welded Liner Ready for Removal 


from Welding Machine 


bright, and free from porosity. As soon as the 
weld is completed, the clutch jaws on the head are 
released and the tail-piece is withdrawn, taking 
with it the completed lining, as shown in Fig. 3. 
The time for making a complete weld for a 16-inch 
barrel, including the time for setting up the thim- 
bles and removing the completed liner, is a little 
less than two minutes. 


Periodic Fluctuations in Hardness of Metals 


Investigations made by Edward G. Herbert of 
Manchester, England, indicate that the hardness of 
metals under certain conditions is subject to pe- 
riodic fluctuations or pulsations. The vibrations 
of these waves or pulsations vary from a few min- 
utes to several hours per cycle. The pulsations can 
be set in motion by various agencies, of which heat, 
magnetism, and mechanical deformation of the 
metal are the most usual. They have been found 
to occur in every metal so far investigated—in a 
variety of steels, brasses, aluminum alloys, pure 
iron, gold, nickel, and carbon. 

The cycles are more rapid in hot metals than in 
cold, the most rapid pulsation actually measured 
being one of 24 minutes per cycle in gold at 169 de- 
grees F. In other hot metals, pulsations of 1 hour 
to 1 1/2 hours in duration have been found. In cold 
metals, the frequency is about 6 hours per cycle. 

These pulsations are obviously of electro-mag- 
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netic origin, because they can be stabilized at any 
selected phase by placing the metal for a few min- 
utes in a strong magnetic field. This may result in 
a permanent change in the physical properties of 
the metal. Mr. Herbert states that there is no rea- 
son to believe that these fluctuations differ, except 
in speed, from the more rapid vibrations of light, 
heat, radio waves, etc. 

These fluctuations were discovered by means of 
hardness tests made at frequent intervals over long 
periods of time. The hardness was found to fluctuate 
in a periodic or wave-like manner. The fluctuations 
are believed to be due to periodic changes in the 
electro-magnetic force of cohesion between the 
crystal slip planes on which deformation takes 
place under the influence of a hardness test. A 
variation of the cohesion between the planes results 
in a corresponding variation in the resistance to 
slip, and hence in the “hardness.” 
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What a Shop Executive Should Know 
About Cutting -Tool Materials 


\ HILE there are a 
number of materials 
that can be used in 
making the tools employed 
in the cutting of metals, 
those generally used fall in 
a relatively small number of 
groups, as follows: (1) Car- 
bon tool steel. (2) Fast fin- 
ishing steel. (3) High-speed 
steel (including the various 
analyses usually called super 
high-speed steels). (4) Stellite. (5) No. 548 alloy. 
(6) Tungsten and tantalum carbide. 

Carbon steel tools, far from becoming obsolete, 
are still used for approximately 15 per cent of the 
metal cutting in this country. Carbon steel has 
two definite fields. First, on many small parts, the 
cutting speeds are limited by the speeds at which 
it is possible to operate the machine, rather than 
by the effectiveness of the tool. For example, it 
would be necessary to run a 1/16-inch drill at 12,200 
revolutions per minute in order to obtain a satis- 
factory cutting speed for brass. As few of the 
older drilling machines are designed for such 
speeds, most small twist drills are made of carbon 
steel and not of high-speed steel. Such drills have 
the added advantage of being tougher, and con- 
sequently are less subject to breakage. For the 
same reasons, carbon steel tools can be used to ad- 
vantage in many lathe operations on small parts. 

The other field is that in which a relatively low 
cutting speed is necessary for other reasons; here 
the high cold hardness of a good grade of carbon 
steel makes it superior, for this particular applica- 
tion, to a high-speed steel. Instances of such use 
are the turning of chilled cast-iron rolls in roll 
lathes having piano rests, and some finishing cuts, 
particularly in the planing of cast iron. 

In this connection it is of interest to note that 
the number of carbon steel drills made and used 
last year equalled the number of high-speed steel 
drills made. It is probable that the same is true 
of taps, reamers, and threading dies. 

Fast finishing steels are very similar to carbon 
steels in that they have a very high cold hardness. 
In addition, they contain enough alloying elements 
to enable them to retain their hardness somewhat 
better at the higher speeds than is possible with the 
straight carbon steels. Steels of this class are 
usually employed for the same purposes that carbon 
steel tools are used, but where better performance 
is desirable. 


A Brief Review of the General 

Application of Carbon and High- 

Speed Steel, Stellite, and Carbide 

Tools in the Metal-Cutting 
Industries 


By ROBERT C. DEALE, Industrial Engineer 


Some form of high-speed 
steel is used for approx- 
imately 80 per cent of the 
metal cutting in this country. 
These steels include the fol- 
lowing variations: (1) The 
standard ‘18-4-1” brand. 
(2) The “14-4-2” type. (3) 
High-vanadium steel. (4) 
The 18-4-1 steel with ap- 
proximately 5 per cent co- 
balt. (5) The 18-4-1 steel 
with approximately 8 per cent cobalt. (6) The 
18-4-1 steel with approximately 12 per cent cobalt. 
(7) Molybdenum steel. (8) The 14-4-2 steel con- 
taining cobalt. 

The 18-4-1 steels, which contain 18 per cent 
tungsten, 4 per cent chromium, and 1 per cent 
vanadium, are the standard tool steels in this coun- 
try, being used for 65 per cent of all the cutting ~ 
of metals. This type is a very satisfactory general- 
purpose steel, as it can be easily forged, is relative- 
ly insensitive to variations in heat-treatment, and 
possesses considerable physical strength in addition 
to a high red-hardness. A steel of this analysis is 
used for most of the high-speed steel tools that are 
bought in a completed condition, such as drills, 
taps, and milling cutters. It is of particular value 
in that it is applicable to practically all machine 
shop operations. A properly heat-treated tool made 
of this steel, of a size proper for the size of the 
machine, can usually take a cut as heavy and as 
fast as the average machine tool in the shop (which 
is often ten years old) will stand. 

Steel of the 14-4-2 analysis, which contains 14 
per cent tungsten, 4 per cent chromium, and 2 per 
cent vanadium, has substantially the same prop- 
erties as the 18-4-1 steel, except that it is much 
more sensitive to heat-treatment and is consequent- 
ly more difficult to harden properly. It is used to 
the extent of approximately 11 per cent of the total 
cutting-tool applications in this country. 

The high-vanadium steels, which are usually of 
the 18-4-2 or 18-4-3 types, have not yet been gen- 
erally adopted by industry. There is little data 
available as to their effectiveness, but such as there 
is indicates that they can be run at cutting speeds 
appreciably above those possible with the standard 
steels, and that their qualities are similar to those 
of the cobalt steels. No data are available as to the 
sensitivity of such steels to heat-treatment, al- 
though it is believed that their high carbon content 
would make surface decarburization probable. 
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The Cobalt Steels Have Many Uses for 
Difficult Metal Cutting 


Steels containing 5 to 8 per cent cobalt have been 
on the market for some time, but have only recently 
become at all popular. They usually have an 18- 
4-1 base, although at times the 14-4-2 base is used. 
They are recommended by the makers for the cut- 
ting of hard metals, such as the alloy steels, where 
it would be difficult to use a standard steel. They 
are even recommended for the cutting of high- 
manganese steels, which are almost impossible to 
cut with ordinary tool materials. 

These steels are believed to be very satisfactory 
for general machine shop use, where it is desired 
to operate at higher cutting speeds than are pos- 
sible with steels of standard analyses. The avail- 
able data seem to indicate that a 5 per cent cobalt 
steel can be operated at a speed approximately 
7 to 11 per cent higher than a similar steel without 
cobalt under equivalent conditions. The 12 per cent 
cobalt steel has approximately 5 per cent higher 
cutting effectiveness than the 5 per cent steel. 

There is little demand at present for a 14-4-2 
steel containing cobalt. Such a steel is equivalent 
in cutting qualities to the 18-4-1 steel containing 
cobalt, and is appreciably more sensitive to con- 
ditions of heat-treatment. 

Cobalt steels are relatively insensitive to vary- 
ing conditions of heat-treatment, although they re- 
quire high hardening temperatures. Unless great 
care is taken in maintaining the atmosphere of the 
furnace at a point where it is chemically inert, 
there is a tendency for a surface scale and a soft 
skin to form, particularly when adequate hardening 
temperatures are used. 


The Possibilities of Molybdenum Steels 


Considerable work has been done with steels 
containing molybdenum in place of part, or all, of 
the tungsten. As practically all of the tungsten 
used in this country must be imported, there is the 
possibility that the tungsten supply might be cut 
off in time of war. For this reason, the Ordnance 
Department of the United States Army has taken 
the lead in the development of molybdenum high- 
speed steel. 

It has proved possible to make a steel containing 
approximately 9 per cent molybdenum, 4 per cent 
chromium, and 1 per cent vanadium that is sub- 
stantially equivalent in cutting properties to the 
standard 18-4-1 steel. Such a steel is, however, 
difficult to manufacture and forge, and has a tend- 
ency to be irregular. For these reasons, it does 
not now seem probable that molybdenum steel will 
be used to supersede tungsten steel under normal 
conditions. Several manufacturers of tool steel 
use small percentages of molybdenum in steels that 
are predominantly of the tungsten type. In such 
cases, the molybdenum has the effect of an increase 
in the tungsten content. It is seldom present in 
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sufficient quantities to give perceptibly different 
operating conditions. 

Stellite is a cast alloy of tungsten, chromium, and 
cobalt, which is used for approximately 3 per cent 
of all metal cutting. It is used largely in the form 
of tips which are welded to a tough carbon or alloy 
steel shank, or in the form of bits which are used 
in a tool-holder. Its use is confined to turn- 
ing, planing, and face-milling. It has considerably 
greater red-hardness than high-speed steel, so that 
it may be run at appreciably higher cutting speeds. 
It is inclined to be brittle, and consequently must 
be used very carefully with heavy feeds to prevent 
chipping of the cutting edge. Care must be taken 
to avoid stopping the work with the tool under cut, 
particularly when a heavy feed is used. Stellite is 
of the greatest value when cutting cast iron and 
cast bronze. 

The No. 548 alloy is a tool material that can be 
forged to shape, machined, and then hardened, the 
same as high-speed steel. It appears to have very 
desirable cutting properties, and seems to be an 
intermediate tool material between high-speed steel 
and tungsten carbide. 


The Carbide Tools are Constantly 
Finding New Applications 


The tungsten- and tantalum-carbide tools form 
a group that appear still to be somewhat in the ex- 
perimental stage, although they are being used for 
approximately 2 per cent of the metal cutting in 
this country. They are formed of crystals of tung- 
sten or tantalum carbide, bonded in a matrix, which 
usually is made up largely of cobalt. These tools, 
which are very hard and brittle, have somewhat 
similar applications to Stellite, but can be used at 
appreciably higher cutting speeds. They are usually 
employed with light feeds and high cutting speeds, 
as the material has little elasticity and consequently 
tends to set up a concentration of stresses on the 
cutting edge rather than to deform sufficiently to 
allow a distribution of stress. As a result, they 
tend to chip at the cutting edge unless carefully 
used. Because of their cost, they are always used 
in the form of tips welded or brazed to a steel 
shank. 

Carbide tools have proved to be particularly val- 
uable in machining abrasive materials, such as the 
molded plastics, sandy cast iron, or silicon alu- 
minum alloys. They are also very valuable where 
the set-up time of a machine is high, and it is de- 
sired to run a considerable length of time between 
tool grindings. They are recommended for gen- 
eral-purpose work, but it is believed that it is diffi- 
cult to show appreciable savings on machines which 
have not been designed for the use of carbide tools. 
Because of their brittleness, any tendency toward 
chatter is likely to chip the cutting edge. For this 
reason, rigid machine tools must be used, if the 
speeds possible with high-speed steel tools are to 
be appreciably exceeded. 
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Low-Cost Press Tools for Making Clamp 


By PETER L. BUDWITZ, Meriden, Conn. 


When a manufacturer receives a small-lot order 
or when a new product is being developed that re- 
quires a certain amount of experimental work, it 
is necessary to keep tool costs as low as possible. 
The press tools shown in the accompanying illustra- 
tion are typical examples of low-cost tools designed 
for the production of a limited number of special 
sized sheet-steel clamps similar to the one shown 
at A. The blank pieces were cut off and pierced at 
each end in a preliminary operation. 

The die for the first forming operation is shown 
in the view to the left, the straight piece being 
placed in the nest formed by the gages at each end 
of the die. As the punch descends, it bends the ends 
of the piece, forming two shoulders, as shown, and 
also forms part of the curvature, as at B. The 
final forming tool, shown in the view to the right, 
is merely a block containing a semicircular form. 
The work-piece is placed on the die in the position 


illustrated, and as punch C descends, it forces the 
piece into the semicircular form, thus completing 
the bend. Punch C is a round stud secured in plate 
D, and has a diameter equal to the inside diameter 
of the finished clamp. 


Air-Operated Vise for Butt- 
Welding Machine 


By CHARLES C. TOMNEY, Chief Tool Designer 


Carrier Engineering Corporation, Newark, N. J. 


The air-operated vise used on the Thompson butt- 
welder shown in Fig. 1 has been in continuous use 
for quite a few years and has required practically 
no attention. This machine is employed for welding 
bent lengths of pipe to form circulating coils. The 
two pieces of pipe to be joined are placed in the 
jaws L and M and the air is admitted to the air 
cylinders that operate these jaws. This serves to 
clamp one piece of pipe in the stationary jaw L and 


chy 


— 


Two Low-cost Dies Used in Producing Clamp Shown at A 
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Fig. |. Butt-welding Machine Equipped with Air-operated 
Vise Jaws for Holding Pipe 


the other piece in the jaw M. The piece in jaw M 
is then moved forward into contact with the piece 
in the stationary jaw, in the usual manner, by oper- 
ating the handwheel W. 

The construction of the air cylinders, one of 
which is employed for each jaw, is shown in Fig. 2. 
This cross-sectional view also shows the manner in 
which the piston transmits the clamping pressure 
to the movable jaw. The air cylinders are made of 
cast iron. The diameter of the piston B is 4 inches. 
The levers C are also made of cast iron. The vise 
jaws or bodies D are made of gun-metal, and the 
false jaws or inserts E are made of copper. The false 
jaws are water-cooled, as 
indicated by the illustra- 


Torque Testing Fixture 


By F. P. SMITH 


Sometimes the amount of force or torque applied 
in tightening screws or studs must be held to a pre- 
determined amount within quite close limits. Too 
much force may distort the parts being assembled 
or cause breakage of the screws. On the other hand, 
if too little force is applied, the screws may not pro- 
vide the necessary holding — or they may be- 
come loose. 

To prevent such occurrences, wrenches and 
screwdrivers have been equipped with friction 
clutches adjusted to slip when a given torque is 
applied and to positively transmit a given amount 
of turning force before slippage occurs. When a 
large number of screwdrivers or wrenches are 
equipped with clutches of this kind, it is desirable 
to have a torque testing fixture, such as shown in 
the accompanying illustration, which will show at 
a glance if the clutch is properly adjusted. Testing 
fixtures of this kind are also used in adjusting fric- 
tion clutches used on driving shafts for small mech- 
anisms of various kinds. 

The fixture illustrated is adjusted to indicate 
when the effort required to turn shaft Z of the 
mechanism under test is within the torque toler- 


ances. When’the crank L is turned in the direction © 


indicated by the arrow E, the collar D advances to 
the left, sliding on shaft A. When the end of collar 
D reaches line Y, it indicates that the minimum 
amount of torque required for the mechanism under 
test is being applied. 

If the collar D reaches line X, the operator knows 
that the maximum permissible torque is being ap- 
plied to shaft Z. The length W of shaft A, between 


tion. It is necessary to re- 
new jaws E about twice a 


year. This is the principal ; 
reason for having these 
jaws separate from the 
bodies D. 

The table F of the ma- 
chine is also water-cooled. 


WATER OUTLET 


The tubes by which the 
cooling water is conducted 
to and from the false jaws 


WATER INLET 


KON 


E and the table Fare shown 


in Fig. 1. Steel plates bored 


to fit over the two steel Yyy W SSRN = 


yond each side of the 


pins O, which project be- Y 
bodies D, serve to hold the 


- jaws together at point N 
about which the movable 


ZZ 


\\ 
Va 


jaw swings or pivots when INSULATION 
air is admitted to the oper- 

ating air cylinder A by 

opening the air inlet valve Fig. 2. Cross-section of Vise Jaws and Pneumatic Equipment 


shown at H. 
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Used on Machine Shown in Fig. | 
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the lines X and Y, which represents the 
tolerance band, is painted red. If the end 
of collar D slides outward to any position 
on this red band and remains there while 
the handle LZ is being turned, the torque 
applied in turning shaft Z of the part un- 
der test is within the predetermined lim- 
its for which the testing device has been 
adjusted. 

Shaft A is driven by sleeve B through 
the torsion spring C. Collar D, which is 
driven by pin F, fitted in keyway G of the 
shaft A, also has a spiral slot H in it. The 
pin J of sleeve B operates in this slot. 
Spring C is twisted or preloaded when 
the fixture is assembled, so that end K of 


slot H (shown in the enlarged view) is 
held against pin J. This normally pre- 


kasd 


vents rotation of shaft A relative to sleeve 


B and unwinding of spring C. 

When sleeve B is turned in a clockwise 
direction, the resistance of shaft Z causes 
spring C to wind up, and, therefore, the movement 
of shaft A lags relative to the movement of sleeve 
B. Since the gaging collar D rotates with shaft A, 
the lag in rotation causes it to slide outward, due 
to the action of pin J in the spiral slot H. This 
outward movement continues until the torque ex- 
erted by spring C equals that of shaft Z. The size 
of spring C and the amount of preloading must, of 
course, be made to suit the requirements of the 
clutch or mechanism to be tested. Master mechan- 
isms having torque resistances of known values are 
used in positioning the band W and in determining 
its width. The master mechanisms are also used 
occasionally to check the accuracy of the torque 
testing fixture. 


Pinch-off Die that Blanks, Draws, and Trims Shell to Length 


Pinch-Off Die for Drawing and 
Trimming Shells 


By H. R. SCHMIDT, Philadelphia, Pa. 


The shell shown at W in the accompanying illus- 
tration is blanked, drawn, and trimmed to length 
in one operation by the die shown to the left. Ex- 
cept for trimming shoulder G, the punch and die 
is of the conventional combination blanking and 
drawing type used in a single-action press. The die 
consists of the blanking ring A, the blanking and 
drawing punch B, the floater or pressure-pad C, 
the drawing button D, and the mechanically oper- 
ated ejector HE. The diameter of the trimming 
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Testing Fixture which Indicates at a Glance if the Torque Required to Turn 
Shaft Z is within Predetermined Limits 
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punch F is equal to the diameter of the drawing 
button D plus twice the thickness of the shell stock, 
and punch F is a tight fit in the bore of the punch B. 

The blanking diameter of punch B is such that 
it produces a blank somewhat larger than is neces- 
sary for forming the shell. Metal must therefore 
be trimmed off to make the shells uniform in length 

and square across the open ends. 

In operation, the punch draws the blank over the 
drawing button D and trims it by pinching the 
surplus metal against the corner of the trimming 
punch, as shown at G. 

This operation leaves a ring of scrap resting on 
the pressure-pad. Upon the return stroke of the 
press, the scrap is brought to the surface of the die 
and brushed or blown off, and the shell is ejected 
from the punch. 


Chuck for Truing up and Clamping Bevel 
Gear Blanks by the Finished Bore 


By I. F. YEOMAN, Elkhart, Ind. 


In the accompanying illustration is shown a lever- 
operated chuck equipped with an expanding arbor 
for holding bevel gear blanks while performing 
turning operations on the outer surfaces. The fix- 
ture is so designed that it can be used for holding 
gear blanks having hubs of different lengths and 
with different bore diameters by simply changing 


bushings. Adapter A of the fixture is pressed 
into the chuck and fastened securely in place by 
screws B. 

The adapter is bored and ground to receive the 
tapered end of arbor C; the arbor is retained by 
the draw-rod D and washer E, which clamps 
against the outer end of the lathe spindle. The outer 
end of arbor C is ground to receive the tapered 
bushing F, and is bored and ground internally to 
receive the draw-rod G and the slotted sleeve H, 
The sleeve carries the roll J and also is bored to 
receive the pin K. The tapered flat surface on the 
pin comes in contact with roll J. The outer end of 
pin K rests against one of the movable jaws N of 
the chuck. 

Since there is considerable variation in the 
lengths and diameters of the hubs, several arbors 
are required. For longer hubs, a pilot bushing is 
all that is necessary; where the lengths are the 
same and only the diameters vary, a bushing L and 
an extended bushing F are sufficient. For the short 
hubs, another arbor and expanding bushing only 
are required. The arbors and all movable parts 
are hardened and ground. 

The operation of the device is as follows: When 
the chuck is closed, the inward movement of the 
jaw N forces pin K in, and the wedging action of 
the tapered flat on pin K against the roll J moves 
sleeve H and draw-rod G back, thus pulling the 
bushing F' over the tapered end of arbor C to the 
clamping position. Spring M is provided to insure 
the return of pin K to the releasing position. The 

independent adjustment of jaw 


N over the pin K provides for 
exerting any clamping pressure 
desired for gripping the work. 


* * 


In an editorial in July 
MACHINERY, “Another New 
Product of Industry that May 


L Open up Active Markets,” atten- 


tion was called to the need for 
inexpensive tractors for the 


\\S small farm. This idea is also 


voiced by Earl Bartholomew, of 


= 


the engineering laboratory of the 
Ethy] Gasoline Corporation, who, 
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in a survey reported to the So- 
ciety of Automotive Engineers, 
states that there is a “growing 
demand for tractors which would 
bear the same relation to the 
tractor industry that the $500 
car does to the automobile indus- 
try. They would have to be light, 
cheap, dependable, and easily 
serviced.” Mr. Bartholomew 
thinks that a high compression 


Lever-operated Lathe Chuck Equipped with Expanding Arbor 


for Holding Bevel Gear Blanks 
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gasoline engine will show the 
lowest actual performance cost 
for a tractor of this size. 
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Method of Centering Strip in Die 
By J. E. FENNO 


For the sake of economy, blanking and forming 
dies are often made in such a way that the entire 
width of the strip is utilized for producing the 
blank. To guide the strip centrally through the 
die, regardless of any variation in its width, an 
equalizing device like that shown in the illustration 
is sometimes used. 

This device is shown applied to a simple pro- 
gressive die for making a pierced blank. It con- 
sists chiefly of the levers 


Why New Equipment is Bought 


“The fundamental problem of the seller of indus- 
trial equipment at the present time is to prove to 
the buyer the net profit which will arise from the 
purchase of his equipment,” said Herbert P. Bailey, 
president of the Rotor Air Tool Co., Cleveland, 
Ohio, in an address on the subject of “How to Make 
Industrial Sales Now,” at the Industrial Marketing 
Conference of the American Management Associa- 
tion. Mr. Bailey emphasized the fact that today 
those who buy industrial equipment buy in order 


A and B, which are piv- 
oted on_ shoulder-screws 


fastened in the stripper 
plate C and the guide plate 
D. Pins driven into the 


ends of the levers protrude 
downward, nearly touch- 
ing the face of the die. The 
distance between the pins 
is slightly greater than the 
width of the strip. Hence, 
when the levers are ro- 


tated slightly, the pins will 
force the strip toward the 


exact center of the die. 

In order to keep the pins 
in contact with the strip, 
a coil spring connecting 


one end of each lever is Section X - X 
provided, as shown. It will 

be noted that the piercing 

punch passes through the a 


center of the shoulder- 
screw on which the lever A 
turns. However, this con- 


NG 


dition is not always neces- 
sary, as this arrangement 
was used merely to facil- 
itate the die lay-out in this 
particular case. In using 
the device described on 


very thin strips, it may be 
necessary to provide an 


auxiliary guide between 
the die and the guide block 
E to prevent the strip 
from buckling. 


* * * 


A unique type of trailer rail car provided with 
arc-welding equipment and having a hand-operated 
derailing device for quick removal from the track 
has been developed by the Westinghouse Electric 
& Mfg. Co. for railway maintenance work, such as 
the building up of battered rail ends, frogs, and 
cross-over switches, and for bridge repair and 
structural work. The complete car can be removed 
from the track by one man, in order to clear the 
road for through traffic. 


When the Entire Width of the Strip is Utilized in a Die, Spring-actuated Levers 
Equipped with Guide Pins Simplify the Centralizing of the Strip 


to reduce the cost of present production. This is 
in contrast to the major motive of the years 1928 
and 1929, when buyers were considering ways of 
increasing production. 


* * * 


The cooling of heat-treatment quenching baths 
is one of the possible applications of a steam-oper- 
ated cooler recently developed by the Elliott Co., 
Pittsburgh, Pa. This equipment can also be used 
in shops to supply cool water for drinking purposes 
or for air coolers and humidifiers. 
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Questions and Answers 


J. S. C.—What is the diam- 
eter of the smallest size wire 
commercially produced, and 
what methods are used in its 
production? 

A.—T he tungsten filament 
wire used in Mazda 6-watt in- 
candescent lamps is so fine that 
it is almost invisible, being 
only 0.0004 inch in diameter. 
This wire is drawn from a bar of tungsten 3/8 inch 
square. In producing the wire, it is passed through 
ninety-five dies, nearly two-thirds of which are 
diamond dies. A bar 3/8 inch in diameter, 24 
inches long, and weighing 1.33 pounds, is thus 
drawn to a length of 207 miles and to a diameter 


one-eighth to one-ninth that of the average human 
hair. 


Effect of Verbal Agreement on 
Written Contract 


G. E. H.—Some time ago I signed a written con- 
tract and agreed to pay $1500 for a machine to be 
delivered in December. The seller failed to make 
delivery and I cancelled the order. Soon afterward 
the seller and myself made a verbal agreement by 
the terms of which he agreed to deliver the same 
machine for $1300. The machine was not satis- 
factory, and after some controversy, he intends to 
sue me on the written contract for $1500. Is ita 


fact that I cannot give testimony to prove the oral 
contract? 


Answered by Leo T. Parker, Attorney at Law, 
Cincinnati, Ohio 


One of the few acts that results in a verbal agree- 
ment being superior to a written one is where the 
contracting parties have agreed to cancel the writ- 
ten contract and subsequently entered into a new 
and oral agreement. Under these circumstances, 
the written contract is rendered ineffective and the 
parties must perform the obligations assumed in 
the verbal conversation. 

For example, in a recent case (288 S. W. 897), 
it was shown that two parties entered into a valid 
and binding written contract. Several days later 
the contracting parties verbally agreed to cancel 
the prior contract and orally agreed to new obliga- 
tions. When legal controversy arose, it was argued 
that testimony was not admissible to vary, alter, 
or cancel the original written contract. 

The Court agreed that contracting parties can- 
not by verbal agreement vary or alter the terms of 
a written contract, but held this verbal contract 
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valid and binding, because the 
written contract was cancelled 
and a new oral obligation 
assumed. The Court stated the 
law, as follows: “The rule that 
oral evidence is not admissible 
to contradict, vary, or alter the 
terms of a written instrument 
does not exclude the introduc- 
tion of evidence to show that a 
written contract has been modified, altered, or, in 
fact, entirely rescinded by a subsequent oral agree- 
ment, the evidence not being for the purpose of 
varying the terms of the written instrument, but 
to show that it has become inoperative either in 
whole or in part by reason of a subsequent and in- 
dependent agreement. It is immaterial how soon 
after the execution of the written instrument the 
new agreement was made.” 


Composition of Castings for Machine Bases 


O. B. S.—Gray iron castings used for machine 
bases are frequently very difficult to machine on 
account of hard spots. Increasing the silicon con- 
tent eliminates the hard spots to some extent, but 
this seems to weaken the castings and cause poros- 
ity. It is understood that similar difficulties in 
making castings for lathe beds have been overcome 
by the addition of nickel. What amount of nickel 
is used for such castings, and how are the density, 
finish, and machineability of the castings affected 
by such additions? 


A.—An article in September, 1932, MACHINERY, 
page 1, entitled “Better Castings for Machine Con- 
struction,” gives the composition of typical nickel- 
iron alloys used extensively by prominent machine 
tool builders for machine beds and a variety of 
smaller parts. According to this article, castings 
for machine tool beds and smaller parts, including 
castings for gears, have been greatly improved by 
the addition of 1 per cent nickel. It is claimed that 
both the tensile and transverse strength of a cast- 
ing can be increased 30 per cent or more, in some 
cases, by the addition of less than 2 per cent nickel. 
This is accomplished with a corresponding increase 
in compressive strength without sacrifice of tough- 
ness. An important advantage gained by the use 
of nickel in cast iron is the improvement in the 
surface finish. Although more power is required 
to machine nickel alloy castings, this is more than 
compensated for by the freedom from hard spots. 
In fact, nickel iron castings with a hardness of 
about 240 Brinell will machine as readily as plain 
gray iron with a hardness of 200 Brinell. 


Cutting Steel with 


Tantalum Carbide 


By J. M. HIGHDUCHECK 
Supervisor of Cutting Tools and Applications 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


machining steels of the mild or free-cutting 
grades, because the cratering action is prac- 
tically negligible. The writer has applied tantalum- 
carbide tools widely in machining carbon steel forg- 
ings (SAE 1035), chrome-nickel steel (SAE 


gees carbide has proved successful in 


per square inch and a yield point of 56,000 pounds 
per square inch. When cobalt high-speed steel was 


used for machining this material, the tool only 
lasted for a width of 4 1/2 inches (the length of 
one cut) at a feed of 0.018 inch per revolution and 
a depth of cut of 5/8 inch. The speed of the work 


3435), chrome-molybdenum 
steel (SAE 4150), chrome- 
vanadium steel (SAE 6120), 
and steel castings. 
Tantalum-carbide tools 
have been satisfactory not 
only for continuous cuts, but 
also for intermittent cuts. The illustration shows 
a steel forging on which intermittent cuts were 
taken over a series of grooves at a speed of 90 sur- 
face feet per minute. The depth of cut on this job 
was about 3/16 inch and the feed was 1/16 inch. 
Another interesting job that could be mentioned 
consists of machining circular forgings 22 inches 
in diameter containing from 0.65 to 0.75 per cent 
carbon and from 0.60 to 0.80 per cent manganese. 
This steel has a tensile strength of 110,000 pounds 


Tantalum -carbide Tool Takes an 

Intermittent Cut over a Series of 

Grooves at a Speed of 90 Surface 
Feet per Minute 


was 30 surface feet per 
minute. 

With tantalum-carbide 
tools, an average of four cuts 
can be taken, even though 
the speed is increased to 120 
surface feet per minute and 
the feed to 0.031 inch, the depth of cut remaining 
the same. 

In order to obtain the best results from tantalum 
carbide, the set-up man and the operator must 
know the kind of steel that is to be machined, its 
hardness, the kind of lubricant to be used, and the 
nature of the cut—whether continuous or intermit- 
tent. Some long-practiced shop kinks must be 
avoided, such as hammering or tapping a clamped 
tool, dipping the tool shortly after grinding, stop- 
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ping the machine in a cut, pushing a dull tool, 
grinding the tool on wheels intended for sharpening 
high-speed steel tools, grinding the tip away from 
the cutting edge, and grinding the clearance angles 
on the periphery of a small wheel. 

In making tantalum-carbide applications, spec- 
tacular performances should be avoided, as they are 
easily misunderstood. Failure to get successful re- 
sults in many cases is due to trying to get too much. 
Speeds five to ten times greater than are used with 
high-speed steel are of laboratory interest only. 
The speed should be such as to permit safe working 
conditions and to insure the return of the tool in- 
vestment on a competitive machining basis. 


* * * 


Both Ends of Locomotive Valve 
Chambers Bored at One Time 


Piston-type locomotive valve chambers are re- 
bored simultaneously at both ends in the Grand 
Trunk Railway Shops at Battle Creek, Mich., with- 
out dismantling the cylinder castings from the 
engine. This is done by means of the portable 
equipment illustrated. By the use of this equip- 
ment, both ends of a locomotive valve chamber 
can be bored in thirty minutes after the set-up has 
been made. 

Boring-bar A is equipped with two heads. Each 


head has three cutters, two of which take roughing 
cuts while the third takes a finishing cut. The bor- 
ing-bar is guided at the front end of the locomotive 
in a support B which is bolted to the cylinder cast- 
ing. At the opposite end, it is guided in the hole 
of the valve chamber head. As this hole varies in 
diameter with different locomotives, the boring-bar 
is provided with a tapered sleeve equipped with 
four hardened and ground blades, which are adjust- 
able radially to suit the diameter of the hole in the 
cylinder head. 

On one side the boring-bar is hollowed out to 
accommodate a lead-screw which engages a nut on 
each boring head. The lead-screw is revolved on 
its own axis, in addition to revolving with the bor- 
ing-bar, and thus feeds the boring heads forward 
1/32 inch per revolution of the bar. There is no 
lengthwise bar movement. The cutting speed of 
the tools is 65 feet per minute. 

Power for driving both the boring-bar and the 
lead-screw is obtained through gear-box C. The 
gear-box, in turn, is driven by the portable unit 
mounted on the platform at the left, which consists 
of a three-horsepower motor and a gear reduction 
unit. Universal joints and a telescoping shaft pro- 
vide for conveniently attaching this unit to gear- 
box C. The same equipment is employed for boring 
cylinders, except that for such operations, only one 
head is used, and it is equipped with two tools 
instead of three. 


Boring Both Ends of a Locomotive Valve Chamber Simultaneously 
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What Properties are Expected 


Steels for Gears? 


HE qualities that steel 
should possess in order 
to meet the various 
service demands and manu- 
facturing requirements, list- 
ed in the order of their im- 
portance, are as follows: 
(1) Ability to withstand 
wear; (2) strength; (3) 
static toughness; (4) impact 
toughness; (5) low amount 
of distortion; (6) machineability; (7) susceptibil- 
ity to and ease of heat-treatment. 

The reason for listing the ability to resist wear 
as being of primary importance is apparent when 
we consider that properly designed and correctly 
heat-treated gears give far less trouble from tooth 
breakage than from wear. Then, too, the fact that 
so little is known regarding the relative wearing 
qualities of the different heat-treated steels makes 
it of utmost importance. Tests have been made to 
determine the wearing qualities of heat-treated 
steels; but the results, the author believes, are not 
applicable to gears, because, first, most wear tests 
have been made with abrasives in order to expedite 
the testing, and second, no wear-testing machine 
available approximates the combined rolling and 
sliding action of gear teeth. Tests with gears have 
been made, to be sure, but generally by different 
experimenters; and the reports of results, due to 
the lack of a commercial measuring stick, are hard- 
ly comparable. 

Most metallurgical authorities agree that tena- 
ciousness, as well as hardness, is required for wear 
_ resistance. Just what tenacity is and how to 
measure it is a difficult question. It appears to be 
a function of toughness, grain size, and structure, 
which all affect hardness to a greater or less ex- 
tent, as measured by conventional methods. It 
would seem, however, that heat-treated steels which 
show the highest hardness, measured either by an 
indentation machine or by the scratch test, should 
wear the best. In general, it may be said that steels 
having a high surface hardness and a fine grain 
structure, as indicated by the microscope, will 
wear well. 


Strength and Toughness in Gear Steels 


High strength in gear steels is a desirable fea- 
ture, not only because it indicates the static load 


*Abstract of a paper read before the Eighteenth Annual Meeting of 
the American Gear Manufacturers’ Association at Wilkinsburg, Pa. 


A Review of the Principal Qual- 

ities in Steel that Should be Taken 

into Consideration in Selecting 
Materials for Gearing 


By T. R. RIDEOUT, Westinghouse Electric 
and Mfg. Co., East Pittsburgh, Pa. 


that can be carried without 
failure, but also because it is 
a measure of the fatigue 
strength or endurance limit. 
The endurance limit is the 
capacity of the steel to with- 
stand repeated stresses or 
complete reversals of stress 
(which are characteristic of 
gear-tooth loads) without 
failure. 

Static toughness is the ability to withstand loads 
and shocks without undue deformation. It is a 
function of the strength and ductility of the steel, 
but is not a quality susceptible of exact measure- 
ment. 

Impact toughness, as measured by the Charpy 
or Izod machines, is an indication of the capacity 
of the steel to withstand shock or impact loads 
without failure by fracture. In general, impact 
strength seems to relate to the grain size (the finer 
the grain size the higher the impact strength), and 
though no exact relation has yet been found, it 
seems to be a function of the reduction of area. 


What Steels Show Least Distoriion 
in Heat-Treatment? 


Decreased distortion is effected by using low 
quenching temperatures, rapid heating, and slow 
cooling at quenching. Low quenching temperatures 
can be obtained by the use of some of the alloy 
steels that have low critical points, principally the 
nickel and molybdenum steels. Slow cooling at 
quenching is obtained by the use of an oil bath, 
or for some of the less frequently used air-harden- 
ing steels, by cooling in the air. 

The grain size of the steel used has an important 
but seldom recognized effect on the amount of dis- 
tortion. Controlled and fine grain sizes have less 
tendency to become distorted. Lack of normalizing 
or annealing and normalizing at, or quenching from, 
too high temperatures also causes distortion. 

The purchase of steel of the highest quality is 
an excellent way to reduce distortion or to keep it 
uniform—sometimes a more important point than 
the amount of distortion present. 

Summarizing, the desirable qualities for obtain- 
ing the minimum of distortion are low critical tem- 
peratures for quenching, a slow rate of cooling for 
quenching, fine and controlled grain size, normal- 
izing or annealing of the steel, clean steel of the 
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best quality, and the best of furnace and quench- 
ing technique. 

The machineability of a steel, like its wearing 
qualities, is a function of the hardness and tough- 
ness of the steel. On gears that are machined be- 
fore heat-treating, good machineability is obtained 
by normalization. The hardness at which machin- 
ing after heat-treatment is practicable and eco- 
nomical varies considerably with the type of steel, 
the treatment, and the amount of hardness pene- 
tration. Some of the alloying elements tend to make 
machining difficult. 

The susceptibility of the different steels to heat- 
- treatment and the ease with which they can be 
treated is quite well understood. The carbon steels 
and most of the alloy steels can be treated with 
equal ease. 

Having decided upon the qualities that the gear 
' must possess and the characteristics necessary to 
fulfill these qualities, the engineer must select a 
steel and heat-treatment that have, in the highest 
degree, the necessary characteristics. 


Classification of Gear Steels 


Gear steels may be divided into two general 
classes—the plain carbon and the alloy steels. Alloy 
steels are used to some extent in the industrial 
field, but heat-treated plain carbon steels are far 
more common. The use of untreated alloy steels 
for gears is seldom, if ever, justified, and then, 
only when heat-treating facilities are lacking. 

The points to be considered in determining 
whether to use heat-treated plain carbon steels or 
heat-treated alloy steels are: Does the service con- 
dition or design require the superior character- 
istics of the alloy steels, or, if alloy steels are not 
required, will the advantages to be derived offset 
the additional cost? For most applications, plain 
carbon steels, heat-treated to obtain the best of 
their qualities for the service intended, are satis- 
factory and quite economical. 

The results of recent investigations and a study 
of existing data have convinced the author that the 
advantages obtained from using heat-treated alloy 
steels in place of heat-treated plain carbon steels 
are as follows: 


1. Increased surface hardness and depth of hard- » 


ness penetration for the same carbon content and 
quench. 

2. Ability to obtain the same surface hardness 
with a less drastic quench and, in the case of some 
of the alloys, a lower quenching temperature, thus 
giving less distortion. 

3. Increased toughness, as indicated by the 
higher values of yield point, elongation, and reduc- 
tion of area. 

4, Finer grain size, with the resulting higher 
impact toughness and increased wear resistance. 

5. In the case of some of the alloys, better ma- 
chining qualities or the possibility of machining at 
higher hardnesses. 
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When Casehardening Steels are Chosen 


Each of the two general classes may be further 
subdivided as follows: (1) Casehardening steels; 
(2) full-hardening steels; and (3) steels that are 
heat-treated and drawn to a hardness that will 
permit machining. 

The first two—casehardening and full-harden- 
ing steels—are interchangeable for some kinds of 
service, and the choice is often a matter of per- 
sonal opinion. Casehardening steels with their ex- 
tremely hard, fine-grained (when properly treated) 
case and comparatively soft and ductile core are 
generally used when resistance to wear is desired. 
Casehardening alloy steels have a fairly tough core, 
but not as tough as that of the full-hardening 
steels. 

There is.a considerable difference of opinion re- 
garding the ability of the casehardened steels to 
withstand shock loads. Owing to the tendency of 
the extremely hard and brittle case to crack or 
spall under shock loads, the author’s preference is 
to make use of the full-hardening steels for such 
applications. 

In order to realize the greatest benefits from the 
core properties, casehardened steels should be 
double-quenched. This is particularly true of the 
alloy steels, because the benefits derived from their 
use seldom justify the additional expense, unless 
the core is refined and toughened by a second 
quench. The penalty that must be paid for the 
additional refinement is increased distortion, which 
may be excessive if the shape or design is not all 
that it might be. 


When to Use So-Called “‘Full-Hardening”’ Steels 


Full-hardening steels are used when great 
strength, high endurance limit, toughness, and 
resistance to shock are required. These qualities 
are governed by the kind of steel and treatment 
used. Fairly high surface hardnesses are obtain- 
able in this group, though not so high as those of 
the casehardening steels. For that reason, the 
resistance to wear is not so great as might be ob- 
tained, but when wear resistance combined with 
great strength and toughness is required, this type 
of steel is superior to the others. 

Full-hardening steels become distorted to some 
extent when hardened, the amount depending upon 
the steel and quench used. For that reason, full- 
hardening steels are not suitable for high-speed 
gearing where noise is a factor, or for gearing 
where accuracy is of paramount importance, except, 
of course, in cases where grinding of the teeth is 
practicable. 

The medium and high carbon percentages re- 
quire an oil quench, but a water quench may be 
necessary for the lower carbon contents, in order 
to obtain the highest physical properties and hard- 
ness. The distortion, however, will be greater 


with the water quench. 


‘ 
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Heat-Treatment that Permits Machining 


When grinding of the teeth is not practicable and 
a high degree of accuracy is required, hardened 
steels may be drawn or tempered to a hardness 
that will permit the cutting of the teeth. This 
treatment gives a highly refined structure, great 
toughness, and, in spite of the low hardness, ex- 
cellent wearing qualities. The lower strength is 
somewhat compensated for by the elimination of 
the increment loads due to the impacts which are 
caused by inaccuracies. 

When steels that have a low degree of hardness 


The 1933 Census 


The Bureau of the Census announces that, ac- 
cording to a preliminary tabulation, the value of 
machine tools made in the United States in 1933 
amounted to $22,857,875, a decrease of 58.5 per 
cent, as compared with 1931 (the last preceding 
census year), when the value was $55,109,887. The 
accompanying table gives detailed figures for dif- 
ferent classes of machine tools. 


penetration from surface to core are treated in 
this manner, the design cannot be based on the 
physical properties corresponding to the hardness 
at the surface. Since the physical properties are 
determined by the hardness, the drop in hardness 
from surface to core will give lower physical prop- 
erties at the root of the tooth, where the stress is 
greatest. 

The quenching medium may be either oil, water, 
or brine, depending on the steel used and hardness 
penetration desired. The amount of distortion, of 
course, is immaterial, because the machining is 
done after heat-treating. 


of Machine Tools 


In 1933, there were 239 establishments engaged 
in the manufacture of machine tools (279 in 1931). 
The average number of wage earners employed, 
not including salaried officers and employes, was 
12,683 (compared with 21,262 in 1931), and the 
wages paid amounted to $12,584,182 (as compared 
with $25,149,816 in 1931). The decrease in wage 
earners, it will be noted, is about 40 per cent. 


Production of Machine Tools in 1933 


Kind of Machines Number Value Kind of Machines | Number Value 
Machine tools, total value...... rere $22,857,875 Milling machines: 
Bending machines ........... 341 225,112 135 359,515 
Boring machines: 120 294,569 
OUNCE es 366,084 Portable tele: 
Drilling machines: Drills 
Vertical Number reported ...... 19,091 775,357 
Multiple-spindle other than Number not reported .. 94,169 
sensitive 45 154,137 5,024 633,488 
ays 233 105,132 Grind 
Sensitive, multiple-spindle 49 61,793 
ectric 
Other special, including auto- 5, 
matic, single-spindle sensi- 
tive and vertical universal 
695,528 Hammers (chipping, rivet- 
Forging machines: ing, calking, etc.) 
Drop-hammer (impression Blectric 428 60,821 
22 76,755 Pneumatic .............. 10,824 568,456 
Gear-cutting machines ....... 7 1,028,288 motor-driven garage equip- 
Grinding machines: ment and _flexible-shaft 
Cutter and tool ........... tae MACHINES 2,185,519 
External cylindrical ....... 1 ,045, Presses (except forgin 
Other, including disk, in- Forming 
ternal cylindrical, and Number reported ........ 502 995.837 
snagging grinders ....... eves 2,011,738 Number not reported .... 162 883 
Honing machines ............ 55 125,320 Stamping .......... 271 083 
Automatic 242 | 1,185,203 Shapers 32 56,922 
Turret (horizontal) ....... 201 516,372 Shears (power operated) .... 105 124,022 
Other, including vertical- All other machine tools and 
turret and polishing and machine tools not distrib- 


*The figures for this item are not strictly comparable with those published in the 1931 report for the reason that they include data for boring 
machines made in 1933 by an establishment formerly classified in another industry. 


{Data incomplete. 
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Fig. |. Machine that Bends Full-weight Pipe 
to Short Radius without Flattening Outside _ 
of Bend 


Machine for Bending 


ENDING full-weight 1 1/4-inch pipe to a ra- 
B dius of 2 3/8 inches and 2-inch pipe to a 
radius of 4 1/4 inches without flattening the 
pipe on the outside of the bend is something of an 
accomplishment when done with any type of bend- 
ing equipment. The machine shown in Fig. 1 not 
only does this successfully, but performs the opera- 
tion with the pipe cold and without having it filled 
with sand or other material. 
The secret of the success obtained with this ma- 
chine is found in the shape of the groove in the 


Fig. 2. Air Cylinder and Toggle Clamping 
Arrangement of Pipe-bending Machine 
Shown in Fig. | 


New Features of Design 
Enable Machine to Make 
Smooth, Short Radius 
Bends Without Requir- 
ing the Pipe to be Heated 
or Filled with Sand 


bending roll C, Fig. 2, and in the bending form H, 
Fig. 3, combined with the method of exerting pres- 
sure on the pipe by means of the air cylinder A and 
toggle B, Fig. 2. The shape of the groove in the 
bending form and in the bending roll is shown by 
the enlarged view at S, Fig. 3. The bore of the air 
cylinder is 7 inches in diameter and the operating 
pressure is 80 pounds per square inch. 

The two three-way air valves T, Fig. 2, which 
control the operation of the air cylinder A, are con- 
nected with gears so timed that when one is opened 


- Fig. 3. Details of Groove-bending Form and Clamp Used on Machine Illustrated in Figs. | and 2 
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the other is closed automatically. The shape of the 
roll, as shown at S, Fig. 3, was arrived at by ex- 
periment. The first roll C, Fig. 2, on the slide has 
the same shape. The second roll D is used only as 
an idler for guiding the pipe. The pressure exerted 


- by the air cylinder A and toggle B against the form 


squeezes the pipe so that it conforms to the shape 
of the roll at the beginning of the bend. After the 
bend is made, the inside is almost the same shape 
as the roll, but the outside returns to its original 
shape, as shown at E, Fig. 3, when the pipe is 
wrapped around the form. 

The bending arm of the machine is driven by an 
open and crossed belt, using friction-clutch pulleys. 
The machine is started and stopped by means of 
the lever F’, Fig. 2, and the air valves are operated 
by lever G. In starting a bend, the form H, Fig. 3, 
is in the opposite position from that shown in 
Fig. 2. After the bend is completed, as shown in 
Fig. 3, the set-screw K is loosened. The pin L and 
the clamp M are then removed and the air pressure 
released, so that the bent pipe can be withdrawn 
from the machine. The bending machine is now 
reversed and the bending form returned to its 
starting position. 

The spindle turns at a speed of only five revolu- 
tions per minute which permits it to be easily con- 
trolled. Standard-length pipes are bent with the 
position of the bend for each loop determined by 
special gages, so that the ends will match properly 
when butt-welded together. 


* * * 


Finding Diameter of Cylinder from 
Measurement of Arc 


By PAUL C, BRUHL 


A method of finding the diameter of cylindrical 
work with the aid of a depth gage when consider- 
ably less than half the circumference is available 
for measurement is shown in the accompanying 
illustration. The device A was designed by the 
writer for use in this system of measuring. It is 
about 2 inches wide and has a hole in the top sur- 
face through which the spindle of the depth gage 
is inserted. 

The device as designed will give accurate results 
when used for diameters from 4 to 8 inches. With 
less accuracy, it will measure diameters up to 16 
inches, but it is advisable to make the gap C 8 inches 
wide for the larger diameters and to increase the 
other dimensions proportionately. 

In use, the device is placed on the work to be 
measured in the position shown in the illustration, 
and the depth micrometer adjusted until its spindle 
just touches the work. The reading of the microm- 
eter is taken to the third decimal and subtracted 
from the gage height, which is 2.500 inches, leaving 
the remainder H. The value C (4 inches) remains 
constant. Employing the formula, we have 


_ (0/20)? 4+ 
H 


in which D — the diameter of the work. . 

To illustrate the application of this formula, let 
us assume that the reading on the depth micrometer 
is 1.525, and that H — 0.975. The term (1/2 C)? 
of the formula remains constant and is equal to 4. 
Substituting the numerical values in the formula, 
we have 

4+ 0.975? 


D= 5.077 inches 


Micrometer 
Measurement 


21.525" 


+ — — 


is D=5.077 


Method of Measuring Arc to Determine Diameter 


Unique Setting for an Exhibit 


The Revere Copper & Brass, Inc., has installed 
an exhibit of its products and of objects made from 
them, including copper utensils, giftware in copper 
and chromium, and sheets, rods, tubes, pipe, etc., 
in the Paul Revere house in the Colonial Vil- 
lage at the Century of Progress Exposition. The 
house itself is a reproduction of Paul Revere’s 
house in North Square, Boston. The Revere exhibit 
occupies the living room of the house, which is a 
replica of the original. The exhibits are displayed 
in cabinets of the early American period, which are 
in keeping with the rest of the room, so that the 
‘ordinary commercial aspect is eliminated to a con- 
siderable degree. 

The original wooden model of Paul Revere’s first 
copper rolling mill is also shown. This mill was 
put into operation in 1802 and was the first copper 
rolling equipment in the United States. The present 
Revere Copper & Brass, Inc., traces its ancestry 
back to Paul Revere’s original mill at Canton, Mass. 
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Necessarily Reduce Costs 


EFORE any changes 
B are effected in the 
power transmission 
system of a manufacturing 
plant, a thorough study of 
costs should be made. Every 
industrial operation must 
pass an economics examina- 
tion to be justified, so long 
as the profit motive is part 
of the reason for industry. 
A small amount of time 
spent in computing operating costs will prevent 
decisions from being made, which, while they may 
reduce power losses, actually may result in higher 
total operating costs. 

A striking example was brought out by a study 
of the power transmission problem in a plant 
manufacturing domestic gas stoves at the rate of 
forty an hour. Electric furnaces used for baking 
the porcelain enamel accounted for 86 per cent of 
the electric power used. The remaining 14 per cent 
was supplied to motors, 65 per cent of the mechan- 
ical load being unit-driven. The heavy unit-driven 
machines were air compressors for sand-blasting, 
frit grinders, conveyors, and a furnace blower. 

This means that the motors driving groups of 
machines used only 5 per cent of the total electric 
power consumed in the 
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All the Cost Factors Should be 
Studied Before Making a Change 


Methods of a Plant 


By ALFRED KULLMAN, Research Engineer 
The Mechanical Power Engineering 
Worcester, 


tor sizes were not well chosen 
for their requirements, so 
that there was a range of 
loading varying from 50 to 
150 per cent of the ratings. 

Tests on the groups showed 
-mechanical losses averaging 
30 per cent of the average 
operating load on the mo- 
tors. It was proposed, there- 
fore, to equip each machine 
with an individual motor to 
effect (consideration being given to an increase in 
electrical losses) a saving in power of 73,000 kilo- 
watt-hours annually. At $0.01176 per kilowatt- 
hour, this would mean a saving of about $860 an- 
nually; but the power factor of the entire plant 
would be so adversely affected by the individual 
motors that the power bill would show a net re- 
duction of only $296 annually. Obviously, the unit 
drives would increase the fixed charges and main- 
tenance costs. 

The entire investigation gave the results shown 
in the accompanying table. It will be noted that the 
total annual operating cost would increase $1490.64 
which must be charged wholly to obtaining a neater 
appearance in the plant, since no other advantages 
would be gained, such as improved lighting or a 

, reduction in the cost 
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crease in the present installation cost of approxi- 
mately $2000. 

This case study demonstrates that it may be pos- 
sible to save power by removing antiquated line- 
shaft drives and installing individual motors on 
each machine; yet one may not be able to justify 
such a move economically. A method of modern- 
ization is also pointed out which accomplishes both 
a saving in power and a reduction in total operat- 
ing costs. 


* * 


Giving Industry a Chance 


The relaxation of restrictions on enterprise is 
largely a matter of getting rid of what might be 
described as “nuisance rules.” One example is the 
absurdly complicated statement required under the 
Securities Act. Another is the hopelessly intricate 
effort to obtain “compliance” with NRA codes by 
looking for Blue Eagles throughout the myriad 
stages of industrial production. Things like these 
belong to the adolescent period of the New Deal. 
They are the products of hysteria, excessive zeal, 
ballyhoo, the first intoxication of power. They have 
no permanent place in it. The time has come to 
simplify, select, regularize, and consolidate, with 
the clear purpose of making the new order operate 
with the normal motives of average men.—Walter 
Lippmann in the New York Herald Tribune 


* * * 


Several references have been made in MACHINERY 
of late to records of long service. It is of interest 
to note that, of all the employes at the Packard 
automobile plant, over 70 per cent have been with 
the company five years or more, and nearly 30 per 
cent have been in the company’s employ for ten 
years or more. In 1933, there were 277 men and 
women who had completed ten years of unbroken 
service with the Packard Motor Car Co. 


Twenty-five years ago the name of James Cran 
was familiar to readers of MACHINERY 
as the author of a series of articles on 
blacksmithing and forging. The readers of 
those years will also remember some of the 
samples of artistic blacksmithing shown on 
several occasions in MACHINERY’S pages. 
The accompanying illustration indicates that 
Mr. Cran has not lost his artistic ability in 
shaping roses, leaves, and branches from 
bars of Swedish iron. The ash tray shown 
is about 8 inches long, and the entire object 
was produced with the assistance of no other 
equipment than a hammer, chisel, tongs, and 
a blacksmith’s forge. 


Operating Heavy Forge Hammer at the 
Chicago World’s Fair 


Marking the one-hundredth anniversary of the 
invention of the steam hammer, the Chrysler Cor- 
poration recently put into operation at the Chicago 
World’s Fair a 4000-pound steam drop-forge ham- 
mer made by the Erie Foundry Co., Erie, Pa. This 
hammer, weighing more than 60 tons, performs the 
only forging operation on the Fair grounds, and 
at the same time makes one of the most intricate 
of forgings—a steering knuckle. The steering 
knuckles are forged from billets at the rate of one 
a minute. The finished product is then shipped to 
Detroit for machining and assembly into automo- 
biles. 

It is of interest to note that when the hammer 
strikes the bottom die, it does so with a force equal 
to that with which a 2000-pound automobile travel- 
ing at 40 miles an hour would strike an object. In 
spite of this power, the control is so sensitive that 
it is possible to crack a walnut with this giant ham- 
mer without crushing the meat. The hammer will 
be in operation daily for the remainder of the Fair. 


* * 


Safety Treads for Stairs 


A “non-slip” tread for stairs, known as Alundum 
rubber-bonded safety tread, made by the Norton 
Co., Worcester, Mass., and available in three colors 
—red, green, and buff—has become very popular 
for stairways where a non-slip feature is desired. 
One of the advantages is that the non-slip feature 
is permanent—the treads will not wear smooth. 
Furthermore, the treads have a perfectly flat sur- 
face, so that there is nothing to catch heels or cause 
a tripping hazard; nor are they affected by weather 
conditions. It is pointed out that the non-slip 
effectiveness of these treads is not lessened by 
water, so that they are suitable for use outdoors 
as well as indoors. 
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Air Cylinder for Operating 
Long-Stroke Draw-in Rod 


By STANLEY EDWARDS 


The air cylinder and control valve shown in the 
accompanying illustration were designed to oper- 
ate a draw-in rod in the spindle of a standard type 
production lathe. The draw-in rod was required 
to have a longer stroke than could be obtained 
with the regular type rod operated by a hand-lever. 

The cast-bronze cylinder A is bored to fit piston 
D which has three step-cut rings. The lathe spin- 


with trunnions U that fit into the collar J in which 
the air cylinder rotates. It will be noted that both 
the cylinder and piston rotate with the lathe 
spindle. 

The stud that supports the operating valve has 
drilled outlet holes at X, the center hole being 
plugged at Y. A tube W, connected to the air sup- 
ply line, leads to the center hole in the stud. The 
stud also carries two cup-shaped leather seals and 
a spacing collar which is counterbored, recessed, 
and drilled to permit the air to be discharged into 
tube S when the valve is operated. The sleeve V 
consists of a bronze casting, bored to receive the 

valve cup leathers, stud, etc. It is also 


provided with a stud K, to which the con- 
trol lever is attached. 

When the operator moves the control 
lever to the left, the sleeve V moves to 
the right, so that tube S is in the posi- 
tion indicated by the dotted lines M. This 
admits air to the cylinder counterbore 
through the hose connected at N, causing 
the cylinder to draw the spindle outward. 
The lever T is also carried outward with 
the cylinder by this movement. To re- 
lease the clamping pressure, the oper- 
ator moves the handle of the control 
lever toward the right, so that the valve 


sleeve V is in the position shown in the 


illustration. Air is thus allowed to ex- 
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haust into the atmosphere through tube 
S. Continued movement of the control 


Control 


lever toward the right serves to return 
the cylinder to the position shown in the 
illustration. This equipment has proved 
very efficient and easy to operate. 


* * * 


A Nation Can Have No More 


Air Cylinder and Control Valve Used to Actuate Long-stroke 


Draw-in Rod in Production Lathe Spindle 


dle H is threaded to receive adjusting lock-nuts at 
the end of the rear spindle bearing. This thread 
projects beyond the lock-nuts a sufficient distance 
.to enable the bronze piston to be attached as 
shown. The piston is bored to receive the draw- 
spindle F,, and is also provided with a stuffing- 
box R. 

Spindle F is secured to the cylinder head with a 
nut, and is drilled and provided with a stuffing-box 
(not shown) for the brass tube N, which is held 
stationary by a clamp L secured to the floor. The 
inner end of spindle F is threaded to fit the draw 
collar spindle that carries such work-clamping 
equipment as may be required. The outer end of 
the tube N is- connected by an air hose to tube S 
on the valve. The loop of the operating or control 
lever T passes around the cylinder and is provided 
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Than it Produces 


A booklet entitled “Private Initiative 
vs. Planned Economy,” prepared by Allen 
W. Rucker in collaboration with N. W. 
Pickering, president of the Farrel Birmingham 
Co., Inc., Ansonia, Conn., very ably deals with the 
subject of reduced working hours and the effect of 
improved processes and production equipment on 
purchasing power. In the booklet, a section is 
devoted to factors that retard recovery, and the 
fact is emphasized that, in the long run, employ- 
ment is not increased by shorter working hours, 
but only by increased production. Says the author: 
“Contrary to much inexperienced opinion, tech- 
nological progress is not primarily sought in order 
to increase aggregate production nor to curtail em- 
ployment, but to increase productivity per worker, 
keep down prices, and thus permit active trade, 
greater production, and employment. A nation can 
have no more than it produces.” This last sentence 
is one that Washington officials should ponder. 
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Automatic Feed for Tank-Head 
Circling and Flanging Machine 


By JOSEPH C. COYLE 


Production of the circling machine shown in 
Figs. 1 and 2 was increased 30 per cent by the addi- 
tion of a simple, inexpensive power feed. This feed 
made the machine practically automatic in opera- 
tion. After placing the work in position, the oper- 
ator simply engages the automatic feed by means 
of the lever shown at R, Fig. 1. 

The equipment comprising the automatic feed 
consists of a 6-inch pulley attached to the rear end 
of the drive shaft of the circling machine and a 14- 
inch pulley A mounted near the upper gear of the 
machine. The bearing for this pulley is securely 
fastened to the frame. A V-belt drive between these 
two pulleys transmits power from the main shaft, 
by means of a universal joint B, to a secondary 
shaft C leading to the worm drive D, which is en- 
closed, except where engagement is made with the 
feed post F of the machine. The worm housing is 
welded to a plate E,, attached to the machine frame 
by two studs. This mechanism serves to drive the 
feed post F when thrown into gear by lever R. 

A clutch lever extending the length of the ma- 
chine is attached to the crank-shaped shaft at the 
rear, which is commonly used to trip the machine 
when changing the work. A small weight is attached 
to the crank-arm to which this clutch lever is se- 
cured. to aid the automatic tripping device. To the 
crank-arm G, Fig. 2, of the shaft N, on the opposite 
side of the machine, is attached a rod H with a flat 
bar J at the lower end, in which there is a 3/4-inch 
slot 6 inches long. A bolt at the extremity of the 
clutch arm extends through the slot in bar J. The 
bolt slides in this slot when the clutch is tripped. 

To the upper end of rod H is connected a lever K 
which is held to the machine by stud L. At the lower 


Fig. 1. Front View of Circling Machine, Showing 


Method of Attaching Worm Drive 


Fig. 2. Rear View of Circling Machine, Showing 
Tripping Mechanism 


end M of this lever is a bolt which extends under 
the arm of the machine. On the back end of this 
bolt is a pin extending upward and another pin 
extending downward at right angles to the bolt. The 
lengths to which these pins are adjusted regulate 
the point at which the machine is tripped. 

The tripping action is accomplished when the 
post, in moving down, strikes the pin in the bolt. 
This moves the lever K, which exerts a pull on the 
rod H, thus causing the weight on the crank-arm 
at the opposite end of the crankshaft N to act in 
such a manner that it trips the clutch. 


* * * 


Air Delivery Saves Tie-Up of 150 Men 
and 35 Trucks 


Within an hour of the day’s closing time, the 
engine of a cement machine broke down on a con- 
struction job near Salt Lake City. Unless imme- 
diate repairs could be effected, 150 men and 35 
trucks would be idle. The manufacturers of the 
equipment in San Francisco were called by tele- 
phone, and the required parts left by railway ex- 
press plane for Salt Lake City at 11 P.M., arriving 
there after a 700-mile flight at 4 o’clock in the 
morning. As a result, the repairs were completed 
before resumption of work at 8 o’clock the same 
morning. 


* * * 


The real trouble with the world today is that the 
activities, methods, and practices of the rest of the 
community have not been adjusted to keep step 
with the advance in engineering. Broadly speaking, 
our governmental and fiscal methods, our finance 
and economics, our legal conceptions, and many of 
our educational ideas are of the eighteenth cen- 
tury; engineering and medicine only are of the 
twentieth. 
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Crinkled Aluminum Foil 
Insulates the “Zephyr” 


The walls and roofs of the cars that make up 
the stainless-steel Zephyr—the pride of the Bur- 
lington Lines since this train made its run from 
Denver to Chicago, a distance of over 1000 miles 
at an average speed of more than seventy-six miles 


an hour—are insulated throughout with Alfol. . 


This material, a product of the Alfol Insulation 
Co., New York, is made up of several sheets of 
crinkled aluminum foil. It weighs only about 1/4 
ounce per foot, board measure. Alfol combines low 
conductivity with low-convection air spaces and 
high reflectivity. 


Advantages of Beryllium Copper 
Increasingly Utilized 


The possibility of greatly increasing the tensile 
strength and other physical properties of copper 
parts through heat-treatment constantly leads to 
wider application of beryllium copper. A sheet of 
this alloy 0.040 inch thick has a tensile strength 
of 74,000 pounds per square inch, even in the fully 
annealed condition. By heat- 
treating the same sheet for 
one hour at 570 degrees F., 
the tensile strength can be 
increased to over 174,000 
pounds per square inch. If an 
annealed 0.040-inch sheet is 
rolled to reduce the thickness 
four B&S gage numbers, the 
tensile strength will be 
118,000 pounds per square 
inch. By heat-treatment, the 
tensile strength of this rolled 


The Gear in This Small Worm 

Drive is Made of Beryllium 

Copper to Withstand Severe 
Service 
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sheet can be increased to more than 195,000 pounds 
per square inch. 

Tensile strengths intermediate between the min- 
imum and maximum values mentioned can be ob- 
tained by less rolling and shorter heat-treatment. 
An elastic limit is obtainable all the way from 
23,000 to 148,000 pounds per square inch. The 
elongation ranges from 48 down to 2 per cent in 
2 inches. 

Beryllium copper is being used considerably for 
electrical contact springs in snap switches and 
electrical instruments. This alloy is especially suit- 
able for such service because of its resiliency, its 
high resistance to fatigue, and its resistance to the 
softening effect of temperatures up to 350 degrees 
F. Other applications of the alloy in the electrical 
field are pins and plugs of various household ap- 
pliances, circuit-breaker parts, brush-holder 
springs, and relay parts. Such pieces can be pro- 
duced from strip stock in the punch press and then 
heat-treated to obtain higher physical qualities. 

The illustration shows a worm-gear of approxi- 
mately 3/4 inch pitch diameter, which runs in 
mesh with a steel worm in the drive of a sewing 
machine. The gear runs at a speed of 2000 revolu- 
tions per minute. This high speed, in combination 
with the small size of the gear, causes gears made 
from ordinary bronze to wear 
excessively, necessitating re- 
placement in less than three 
months. Gears made from a 
heat-treated wrought bar of 
beryllium copper having a 
hardness of 42 on the Rock- 
well C-scale have been used 
in this application for over 
three months and no wear 
can be detected. 

In the machinery field, 
bearings made of beryllium 
copper have proved unusual- 
ly satisfactory. This alloy is 
also being used by one con- 
cern in place of cast iron for 
barrel cams that formerly 
broke with frequency and tied 
up the operation of heavy- 
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duty production machines. In this instance, beryl- 
lium copper is cast to the approximate shape of 
the cams. Cast beryllium copper is also being used 
for the sleeves of adjustable-pitch airplane propel- 
lers and for propeller hub cones. A concern. in the 
machine tool field proposes to use beryllium copper 
for the jaw adjusting nut of lathe chucks. 

In the field of resistance welding, one company 
uses beryllium copper, because of its hardness and 
good electrical conductivity, for die inserts to with- 
stand the wear that usually occurs. These inserts 
can be readily brazed or silver soldered in the steel 
dies. The success of beryllium copper in this ap- 
plication has led to experiments with welding dies 
forged completely from the alloy. 

Of considerable interest to the users of hand 
tools under conditions where corrosion of steel 
tools is likely to take place or where explosions may 
occur from sparks flying off steel tools is a line 
of beryllium-copper hammers, chisels, screwdriv- 
ers, scrapers, etc., being manufactured by a prom- 
inent New England concern. Chisels of this kind 
have sheared off the heads of 1/4-inch steel rivets 
and performed similar service without any damage 
to their edges. 


Rubber Becomes an Important 
Material for Street Cars 


Steel wheels cushioned with rings of rubber are 
a feature of a noiseless street car recently built 
by the J. G. Brill Co., Philadelphia, Pa. Each of 
these wheels includes 


the rattles, clatter, and other objectionable noises 
usually associated with street cars. It is claimea 
that except for the much deadened clicking of the 
steel tires striking the rail joints, the car is prac- 
tically noiseless and cannot be heard above other 
street traffic. The spring suspension has been in- 
sulated with rubber to eliminate friction. This 
feature further enhances the comfort of riding. 
All of these rubber parts were made by the Fire- 
stone Tire & Rubber Co. 

Much has been said about the use of aluminum 
in the construction of the Union Pacific streamline 
trains, but rubber has been an important adjunct 
to that metal. For example, the vestibule covers 
between the cars are made of pure gum rubber. 
The passageways are smoothly covered by the rub- 
ber so as to reduce the air resistance. 


Another Train Being Built 
of Stainless Steel 


The striking performance of the streamline 
stainless-steel trains recently built by the Edward 
G. Budd Mfg. Co., Philadelphia, Pa., has led to an 
order from the Boston & Maine Railroad for a train 
of the same material. This train will cut nearly 
one-third off the running time of the fastest ex- 
press between Bangor, Me.; and Boston, Mass. It 
will replace two ordinary steam trains and cover 
a greater daily mileage than any railroad train in 
equal running time on regular service. 

Leaving Portland early in the morning, the train 

: will make a quick run 


two steel tires which 
are assembled side by 
side with four of the 
rubber cushioning rings 
between them. The con- 
struction is said to give 
somewhat the same rid- 
ing qualities as an auto- 
mobile tire, with in- 
creased smoothness, due 
to the fact that the steel 
rails on which electric 
cars run are smoother 
than ordinary street 
pavement. Each wheel 
will carry a load of 7000 
pounds, which means a 
total possible load for 
the car of 56,000 
pounds, although the 
fully loaded car weighs 
only 45,000 pounds. 

In addition to these 
rubber-cushioned 
wheels, there are fifty- 
five individual parts 
made of rubber to pre- 
vent the development of 


over the 115 miles to 
Boston, then head north 
again through Portland 
to Bangor, a distance 
of 250 miles, return to 
Boston in the late after- 
noon and again double 
back to Portland in the 
evening, a total distance 
of 730 miles. 

This train will con- 
sist of three stainless- 
steel cars, fabricated in- 
to one piece by the 
shot-weld process. 


Two Beer Barrels Car- 
ried with Two Fingers. 
This is not a Strong- 
man Act, Since the 
Barrels are Made of 
Aluminum and Weigh 
Only 18 1/2 Pounds 
Apiece 
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NEW TRADE 


Stainless Steel 


INGERSOLL STEEL & Disc Co. 
(Division of the Borg-Warner Cor- 
poration), 310 S. Michigan Ave., 
Chicago, Ill. Manual of welding and 
fabricating procedures for IngAclad 
stainless clad steel. This book de- 
scribes step by step the methods of 
welding, lock-seaming, riveting. deep 
drawing, heat-treating, pickling, 
etc., of stainless clad steel, and 
gives specific suggestions for ma- 
chining and fabricating this mate- 
rial. An illustrated section of the 
book shows actual installations and 
applications of IngAclad in a wide 
range of industries. 


Electrical Equipment 


GENERAL ELECTRIC Co., Schen- 
ectady, N. Y. Booklet GES 1012, 
entitled “Here’s Proof that Power 
Factor Improvement Reduces Power 
Costs,” describing briefly a few of 
the many cases where the installa- 
tion of G-E power factor improve- 
ment equipment has improved plant 
operation and effected savings. 
Actual figures are given in each case. 

Bulletin GEA 1979, illustrating 
and describing G-E reduced-voltage 
starters of the auto-transformer 
type for squirrel-cage induction mo- 
tors. 


Pyrometers 


ILLINOIS TESTING LABORATORIES, 
INc., 141 W. Austin Ave., Chicago, 
Ill. Bulletin 1726, illustrating and 
describing the Alnor Pyroll pyrom- 
eter for measuring surface tempera- 
tures of revolving rolls or dryers. 
Bulletin 1727, covering the Alnor 
Pyrocon combination pyrometer and 
the Type 1755 pyrometer for mea- 
suring surface temperatures of flat 
surfaces as, for example, on molds, 
dies, platens, plates, etc., either met- 
allic or non-metallic. 


Portable Compressors 
INGERSOLL-RAND Co., 11 Broad- 
way, New York City. Bulletin en- 
titled “A Better Portable Compres- 
sor,” outlining the advantages of the 
Ingersoll-Rand two-stage air-cooled 
portable compressor. Both the oil- 
engine and the gasoline-engine 
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Writing Directly to 


the Manufacturer. 


driven units are shown in the bul- 
letin, and details are given as to the 
amount of fuel savings that can be 
expected, as compared with single- 
stage water-cooled compressors. 


Electric Measuring and 
Controlling Instruments 
ROLLER-SMITH Co., 233 Broadway, 
New York City. Price Sheet 7 for 
catalogue 123, containing data on 
the new Roller-Smith line of port- 
able measuring instruments known 
as Type NPD for direct current and 
Type NPA for alternating current. 


Catalogue 10, illustrating and de-. 


scribing the new Kathetron out- 
voltage regulator, which is designed 
to eliminate light flicker in elec- 
trically operated equipment. 


Tool and Cutter Grinders 


LANDIS TOOL Co., Waynesboro, Pa. 
Catalogue 034, illustrating and de- 
scribing in detail the Landis 12- by 
32-inch tool and cutter grinder with 
universal attachments. Typical set- 
ups of the machine are shown to 
illustrate the use of the various at- 
tachments, and descriptions are in- 
cluded of the circular forming tool 
grinding equipment, radial grinding 
attachment, and the spiral generat- 
ing grinding equipment. 


Welding Equipment 

LINDE AIR PRODUCTS Co., 30 E. 
42nd St., New York City. Booklet 
entitled “The Testing and Qualifica- 
tion of Welders,” outlining simple 
tests for measuring the ability of 
welders. The book has sections on 
the fracture test, the bend test, the 
tensile test, and the observation test. 


It also gives a summary of existing 
and pending qualification tests for 
welding steel plate and pipe. 


Weighing Equipment 

FAIRBANKS, MorSE & Co., Chicago, 
Ill., manufacturers of weighing 
equipment, engines, motors, fans, 
pumps, farm power equipment, rail- 
road equipment, etc., are distributing 
an anniversary number of the F-M 
News, celebrating “more than a cen- 
tury of progress.” The book tells the 
story of the growth and development 
of the company from its inception 
in 1830. 


Silent Gear Material 


WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Bulletin 
entitled ‘““Micarta—The Silent Last- 
ing Gear Material.” The bulletin 
describes the characteristics of this 
material and methods of machining, 
as well as the performance of Mi- 
carta gears. It also contains tables 
of physical properties, horsepower 
ratings, etc. 


Flexible Couplings 

MorRSE CHAIN Co., Division of 
Borg-Warner Corporation, Ithaca, 
N. Y. Bulletin 48, describing the 
features of construction of the Morse 
“Morflex” coupling, which was orig- 
inally developed as a universal joint 
to compensate for misalignment be- 
tween shafts, but is now suitable for 
use as an all-purpose coupling. Di- 
mensions and list prices are included. 


Steel 


FIRTH-STERLING STEEL Co., 
McKeesport, Pa. Circular outlining 
the characteristics, uses, analysis, 
and heat-treatment of “Special 
A.S.V.” steel, which is produced by 
the Firth winged ingot method of 
casting. 

Bulletin giving analysis, physical 
characteristics, heat-treatment, and 
uses of J-S chisel and punch steel. 


Electrical Equipment 

SWITCH AND PANEL DIVISION OF 
THE SQUARE D Co., Detroit, Mich., 
is issuing new catalogue pages for 
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its loose-leaf catalogue No. 37, which 
will bring the catalogue completely 


up to date. The data includes prices 
and descriptions of a complete line 
of switches, fuse cabinet and switch 
combinations, circuit- breakers, 
switchboards, Rectifilters, etc. 


Swaging Machines 

TORRINGTON Co., 55 Field St., 
Torrington, Conn. Catalogue illus- 
trating and describing the Torring- 
ton swaging machine. In addition 
to specifications of the various sizes, 
information is given on the care and 
operation of the machine, and a 
number of typical examples of swag- 
ing are shown, including both solid 
and tubular work. 


Portable Flexible Shaft 
Machinery 


R. G. HASKINS Co., 4634 W. Fulton 
St., Chicago, Ill. Catalogue 43, con- 
taining data on Haskins flexible 
shaft equipment, tools, and acces- 
sories, including die and mold grind- 
ers; light-duty grinders for pattern- 
makers; toolpost grinders; polishing 
and sanding equipment; heavy-duty 
grinders; high-speed tapping equip- 
ment, etc. 


Packings 


JOHNS-MANVILLE, 22 E. 40th St., 
New York City. Catalogue covering 
the complete line of packings made 
by this concern. Over sixty different 
types of packings are described and 
illustrated. A table showing the 
type of packing best suited for each 
requirement is included, and infor- 
mation is given on methods of in- 
stalling. 


Furnace Controlling 
Equipment 

LEEDS & NORTHRUP Co., 4901 Sten- 
ton Ave., Philadelphia, Pa. Bulletin 
842, describing the Leeds & North- 
rup automatic furnace pressure con- 
trol for metallurgical and other in- 
dustrial furnaces. The bulletin con- 
tains a complete description of the 
design, construction, and mainten- 
ance costs of this equipment. 


Precision Bench Lathes 


HARDINGE Bros., INc., Elmira, 
N. Y. Circular describing the 
distinctive features of the Cataract 
enclosed-head precision bench lathes, 
which are designed to give ease of 
operation and to eliminate moving 
belts above the bench. Specifications 
are given for the various sizes in 
which this machine is made. 


Carboloy Products 


HENRY DISSTON & Sons, INC., 855 
Tacony, Philadelphia, Pa. Pamphlet 
on the selection and care of Disston 
Carboloy fitted saws and tools. One 
of the useful features of the book 
is a table that shows the type saw, 
number of teeth, and speed required 
for cutting various materials with 
Carboloy fitted saws. 


Belt Conveyors 


WICKWIRE SPENCER STEEL Co., 41 
E. 42nd St., New York City. Metal 
Conveyor Belt Handbook, containing 
information on the Wissco conveyor 
belts and their uses. The book de- 
scribes the different types of belts 
that are made and gives tables of 
weaving limits and weights per 
square foot. 


V-Belting 

MANHATTAN RUBBER MFG. DIVI- 
SION OF RAYBESTOS-MANHATTAN, 
INC., Passaic, N. J. Engineering 
data book containing the latest list 
prices on Condor V-belts, as well as 
engineering information. including 
chapters on selecting a V-belt drive 
and the design of special V-belt 
drives. 


Dust Collectors and Blast 
Cleaning Equipment 

PANGBORN CORPORATION, Hagers- 
town, Md. Bulletin 197, describing 
the fourteen outstanding features of 
the Pangborn Type CH all-metal 
cloth-screen dust collector. Circular 
on Pangborn blast cleaning equip- 
ment, outlining the advantages and 
giving a partial list of users. 


Tube Couplings and Tube 
Fabricating Equipment 

PARKER APPLIANCE Co., Cleve- 
land, Ohio. Bulletin 37, on Parker 
tube couplings and associated equip- 
ment. Complete specifications are 
given, including list prices. 

Bulletin 28, descriptive of Parker 
tube fabricating equipment. 


Heat-Treating Equipment 


LEEDS & NORTHRUP Co., 4901 Sten- 
ton Ave., Philadelphia, Pa. Bulletin 
950, descriptive of the Homo method 
of nitriding steel. Bulletin L-940, 
descriptive of a Homo tempering 
furnace specialized for high produc- 
tion and extra dense loads. 


Leather Belting 


E. F. HOUGHTON & Co., 240 W. 
Somerset St., Philadelphia, Pa. Book- 


let on “Vim Tred” leather belting, 
a belt designed with a “non-skid” 
surface. The advantages of this type 
of belting and its performance in 
actual service are described. 


Valves 


JENKINS BrROos., 80 White St., New 
York City. Circular on Jenkins 
standard iron body gate valves. The 
circular is made in the form of a cut- 
out which is an exact reproduction 
of both the exterior and the mech- 
anism of this valve. 


Power Squaring Shears 

NIAGARA MACHINE & TOOL WorRKS, 
637-697 Northland Ave., Buffalo, 
N. Y. Bulletin 71-E, illustrating 
and describing the Niagara line of 
power squaring shears, with capaci- 
ties for No. 14 gage soft steel and 
lighter. 


Speed Reducers and Gears 

D. O: JAMES MFG. Co., 1120 W. 
Monroe’ St., Chicago, Ill. Circular 
illustrating typical examples of the 
line of gears manufactured by this 
company, which includes spur, bevel, 
worm, internal, and herringbone 
gears. 


Transmission Equipment 

T. B. Woop’s Sons Co., Chambers- 
burg, Pa. Bulletin 270, describing 
the outstanding advantages and ap- 
plications of the U.G. automatic belt 
contactor, which is designed to in- 
crease belt traction and reduce floor 
space. 


Electric Motors and Generators 


IMPERIAL ELECTRIC Co., Akron, 
Ohio. Bulletin 1040, entitled “Why 
You Should Buy. from the Little 
Fellow,” outlining many reasons 
why the small manufacturer is able 
to render a distinctive type of ser- 
vice. 


Cold-Drawn Steels 


UNION DRAWN STEEL Co., Mas- 
sillon, Ohio. Circular entitled “Cold 
Work as a Substitute for Heat- 
Treatment,” discussing the cold- 
drawing process and its advantages 
for certain classes of work. 


Flexible Couplings 

SMITH POWER TRANSMISSION Co., 
Penton Bldg., Cleveland, Ohio. 
Folder S-114, illustrating various 
applications of the Flexoid industrial 
couplings. Complete specifications, 
including list prices, are given. 
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Electric Burners 

GENERAL ELECTRIC Co., Schen- 
ectady, N. Y. Leaflet GEA-1913, de- 
scriptive of the G-E Pyrotip electric 
burner for cutting, welding, burn- 
ing, melting, soldering, and other 
industrial applications. 


Cranes 


LINK-BELT Co., 910 S. Michigan 
Ave., Chicago, Ill. Illustrated 16- 
page catalogue No. 1595, covering 
locomotive cranes for operation by 
either gasoline, Diesel, electric, or 
steam power units. 


Chain Hoists 


YALE & TOWNE MFc. Co., 4530 
Tacony St., Philadelphia, Pa. Cir- 
cular illustrating a number of appli- 
cations of Yale ball-bearing spur- 


Improved Conditions 


The motor vehicle production for 
the first six months of 1934 was 
1,802,442 units, an increase of 75 
per cent over the corresponding pe- 
riod last year, according to the 
National Automobile Chamber of 
Commerce. The June output was 
approximately 328,000, an increase 
of 27 per cent over June last year. 
Furthermore, the output in June 
this year was only 7 per cent below 
the May output, a comparatively 
slight seasonal drop. 

Sales billed by the General Electric 
Co. during the first six months of 
1934 amounted to nearly $81,000,000, 
as compared with less than 
$62,000,000 for the corresponding 
period last year, an increase of 31 
per cent. The orders received during 
the second quarter of 1934 amounted 
to $54,000,000, compared with 
$35,500,000 for the second quarter 
in 1933, an increase of 52 per cent. 
The increase in orders received for 
the first six months of the year 
amounted to 51 per cent. The second 
quarter in 1934 was the largest since 
the third quarter of 1931. 

The Westinghouse Electric & Mfg. 
Co. has received an order amounting 
to more than $1,700,000 from the 
U. S. Navy Department. This order 
calls for furnishing the main propel- 
ling equipment for seven new United 
States Coast Guard cutters. 

An order for approximately 
$120,000 has been obtained by the 
Westinghouse Electric & Mfg. Co. 
for equipment to electrify one of the 
mills of the American Boxboard Co., 
Grand Rapids, Mich. It is estimated 
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geared, screw-geared, and differen- 
tial chain hoists. 


Diesel Engines 

WORTHINGTON PUMP & MACHIN- 
ERY CORPORATION, Harrison, N. J. 
Bulletin S-500-B6C, descriptive of 
Worthington vertical four-cycle di- 
rect injection Diesel engines. 


Centrifugal Pumps 

WORTHINGTON PUMP & MACHIN- 
ERY CORPORATION, Harrison, N. J. 
Bulletin W-321-B2, illustrating and 
describing Worthington monobloc 
single-stage centrifugal pumps. 


Core Drills 

INGERSOLL-RAND Co., 11 Broad- 
way, New York City. Bulletin 2096, 
covering the Calyx core drill, a drill 


Reported in Industry 


that this modernization will pay for 
itself out of savings in about three 
years, since annual savings of about 
$45,000 are expected, following the 
replacement of the old equipment 
with new. The company has also re- 
ceived, from the Mesta Machine Co., 
the largest single order for steel-mill 
electrical equipment since 1929. This 
order amounts to nearly $1,000,000. 
The equipment will be installed on a 
76-inch strip mill being built for the 
Youngstown Sheet & Tube Co. 

The Duriron Co. of Dayton, Ohio, 
has started construction of an exten- 
sion to its alloy-steel foundry which 
just doubles the size of the present 
plant. The addition to the plant is 
necessitated by the increased alloy- 
steel business. 

The Kelvinator Corporation re- 
ports that, during the nine months 
ending June 30, the company shipped 
32 per cent more electric refriger- 
ators than during the corresponding 
nine months a year ago. 
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Standards Association 
Increases Membership 


Despite the depression, the Amer- 
ican Standards Association has been 
able to increase its membership so 
that at present it is larger than ever 
before. The Association now includes 
42 member bodies and associate 
members, and 1233 company mem- 
bers. Since January, nine associa- 


tions have become member bodies or 
associate members. 


for boring small or large cores for 
exploration or other purposes. 


Tumbling Mills 


W. W. SLY MrFc. Co., 4700 Train 
Ave., Cleveland, Ohio. Bulletin S-7é. 
illustrating various examples of Sly 
tumbling mills and listing the advan- 
tages of their design. 


Material-Handling Equipment 


MERcURY MFG. Co., 4118 S. Hal- 
sted St., Chicago, Ill. Bulletin 160, 
describing the Mercury trackless 
train, a tractor-trailer equipment. 


Welding Equipment 
WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Leaflet 
20619, describing electronic con- 
tactor timers for spot welding. 


A Power Clutch with 
Sensitive Control 


A new type of power clutch, known 
as the “Sure Feel” clutch, has been 
developed by the Harnischfeger Cor- 
poration, Milwaukee, Wis. The new 
clutch is particularly applicable for 
use on power excavators and cranes. 
It is advantageously used on cranes 
for hoisting steel beams on construc- 
tion jobs, etc. The control is such 
that the heaviest crane loads can be 
handled easily and safely; and when 
used ou excavators, if a big rock is 
struck, it requires only a fraction of 
a second to release the power and 
prevent serious damage. 


It is idle to say that we have sur- 
plus producing capacity. This may 
be apparently so; but it is only be- 
cause we have concentrated produc- 
tion on the few needs and luxuries 
that have been intensely exploited to 
date. There are many other needs 
and luxuries that we know of now, 
and many, many others that the 
future will develop, which may serve 
to fully occupy the productive capaci- 
ty of the country, if it were properly 
diversified, and which, if this were 
done, would result in a far higher 
standard of living than that we now 
enjoy. Even with this greatly in- 
creased production, automatic con- 
trol of machinery may materially re- 
duce the working hours of man; but 
in regard to hours of work, let us 
not forget that too much leisure is 
as bad as too much work. — W. L. 
Waters in Mechanical Engineering 
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Machine Tools, Unit 
Mechanisms Machine 
Parts and Material- 
Handling Appliances 
_ Recently Placed on the 


Market 


Shop Equipment 


Landis Hydraulic Crankpin Grinder 


Nine years ago, the Landis 
Tool Co., Waynesboro, Pa., 
placed on the market a hydraul- 
ically operated machine designed 
for grinding all the pins of any 
crankshaft with but one hand- 
ling of the work. The knowledge 
gained from experience since 
that time has led to the develop- 
ment of the Type D machine 


here illustrated, in which a num- 
ber of improvements are incor- 
porated. This latest design is 
also based on the principle of 
grinding all the pins of a crank- 
shaft in one machine. Important 
advantages are obtained by at- 
taching the work-rest to the 
front of the bed and coordinat- 
ing the work-rest jaw move- 


Latest Design of Landis Crankpin Grinding Machine which Grinds 


All Pins with One Handling of the Work 


ments with the wheel feed, the 
table traverse, and the clamping, 
radial-locating, and longitudinal- 
spacing mechanisms. 

The machine has been de- 
signed throughout to permit 
rapid stock removal without set- 
ting up vibration and to enable 
crankshafts to be ground to 
even higher degrees of accuracy 
and finish than before. The bed 
is of much heavier construction 
than formerly and the work- 
table and wheel-head guides 
have been proportioned and 
spaced to give adequate support 
to the sliding units. The crank- 
head spindles and bearings are 
larger. The wheel-drive motor 
is mounted on the rear of the 
wheel-head and drives the wheel- 
spindle at the end by means of 
multiple V-belts. The wheel- 
spindle is unusually large, and 
is supported by babbitt- 
lined steel bearings. In addition 
to the hydraulic work-rest being 
bolted to the front of the bed, 
the base is bridged over the 
work-table and bolted to the bed 
below and in front of the grind- 
ing wheel. 

The controls have been ar- 
ranged to facilitate operation of 
the machine. The main control 
lever has a number of functions. 
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As it is shifted from one posi- 
tion to another, it (1) clamps 
the work, (2) starts the work 
rotation, (3) advances the work- 
rest shoes, (4) withdraws the 
work-rest shoes, (5) disengages 
the spacing bar plunger, (6) 
traverses the work-table either 
to the right or to the left, and 
(7) releases the spacing bar 
plunger. Another lever to the 
left of the main control lever is 
used to unclamp the work. With 
this centralization of controls, 
much time and effort of the op- 
erator are saved. 

Safety features have been pro- 
vided to protect the machine 
and the operator. There is a 
mechanical interlock in the main 
control mechanism which makes 
it impossible to traverse the 
table when grinding or to rotate 
the heads when the wheel is be- 
ing traversed in truing. The 
heads will not rotate when the 
work is unclamped or during 
traversal of the work-table, and 
the work-table cannot be trav- 


-ersed as long as the work-rest 


shoes are in the operative posi- 
tion. If, for any reason, the 
pressure in the hydraulic system 
drops, the rotation of the work 
will stop automatically. 


Hydraulic power is employed 
to traverse the work-table, feed 
the grinding wheel, operate the 
work clamps and_ spacing-bar 
plunger, and move the work-rest 
shoes. This gives these move- 
ments a wide range of adjust- 
ment, and they are _ effected 
smoothly and quietly. The work- 
carriage guides are flood-lubri- 
cated continuously with filtered 
oil supplied by the hydraulic 
system. 

A 36-inch diameter grinding 


wheel is considered standard, 
although a 42-inch wheel ma- 
chine can be supplied. A wheel 
dresser can be built into the top 
of the grinding-wheel fender, 
the dressing wheel being hy- 
draulically driven. When this 
equipment is supplied, the 
dresser wheel is always set up 
and the work need not be re- 
moved for truing. This crank- 
pin grinding machine is being 
built in two sizes—16 by 32 
inches and 16 by 42 inches. 


Greenlee Cylinder-Block Drilling and 
Tapping Machine 


The introduction of forced- 
feed lubrication for the cam- 
shaft and crankshaft bearings 
of automobile engines and the 
change of the distributor and 
oil-pump holes from a vertical 
to an angular position created 
the need for a machine that 
would drill, chamfer, ream, and 
tap all of the angular holes in 
the cylinder blocks. The four- 
station machine shown in the 
accompanying illustration was 
recently built by Greenlee Bros. 
& Co., 21385 Twelfth St., Rock- 
ford, Ill., for performing these 


operations on a _ straight-eight 
cylinder block. 

The cylinder block enters the 
machine at station No. 1 on the 
left-hand end with the bottom 
face down and the distributor 
side toward the rear. It is trans- 
ferred manually from one sta- 
tion to the next after each op- 
eration, and leaves the machine 
at the right-hand end. The first 
three stations are assigned to 
drilling, counterboring, cham- 
fering and reaming the angular 
holes. all tapping being per- 
formed at the fourth station. 


Greenlee Machine for Performing All Drilling, Chamfering, Reaming, and Tapping Operations 
on the Angular Holes of Eight-cylinder Automobile Engines 
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SHOP EQUIPMENT SECTION 


Norton Type C Cylindrical Grinding Machine with a Swing of 16 1/2 Inches over the Table 


Each station is provided with 
its own locating and clamping 
mechanism, as well as an inde- 
pendent feed, so that the sta- 
tions are actually complete ma- 
chines in themselves. At each 
of the three drilling stations, 
there is a standard cam-feed 
unit which, through racks and 
pinions, feeds all drill heads of 
that station. One of these cam- 
feed units may be seen at the 
lower front of station No. 2. 
Similar units for the first and 
third stations are at the rear of 
the machine. 

All drill units are independ- 
ently adjustable for depth of 
feed, but the total stroke of each 
rack-feed head is dependent up- 
on that of the cam-feed unit. 
The feed of the first three sta- 
tions is electrically controlled by 
a push-button that operates in 
conjunction with a solenoid-con- 
trolled clutch. All of the tapping 
heads at the fourth station are 
independent of each other with 
regard to stroke, adjustment, 
and control, each head being 
provided with a screw feed and 
being driven by a reversing mo- 
tor. The motor is equipped with 
a limit switch and a push-but- 
ton control. 

This machine can be modified 
with reference to the number of 
stations and the operations to be 
petformed, to suit various cyl- 
inder blocks. It can also be 
adapted for handling other parts 
of suitable size and shape. 


Norton 16-Inch Type C Cylindrical 
Grinding Machine 


A Type C cylindrical grinding 
machine has just been brought 
out by the Norton Co., Wor- 
cester, Mass., that is similar in 
general design to the 10-inch 
Type C machine described in 
December, 1933, MACHINERY, 
except that the swing is rated 
at 16 inches. The new model is 
considerably larger and heavier 
in every detail. The grinding- 
wheel unit alone weighs nearly 
3400 pounds. 

This machine is built as mo- 
tor-driven equipment only. The 
grinding-wheel spindle is driven 
by an individual motor mounted 
directly on the wheel-slide. Like- 
wise, the headstock is driven by 
an adjustable-speed direct-cur- 
rent motor mounted on that 
unit, while a third motor drives 
the pumps and the table travers- 
ing mechanisms. 

The actual swing over the 
table is 16 1/2 inches. Either a 
30- or a 36-inch diameter grind- 
ing wheel can be supplied. The 
grinding-wheel spindle is over 
42 inches long. Both of its bear- 
ings are flood-lubricated by oil 
that passes through a filter just 
before it enters the bearings. 
Three sheaves are furnished as 
standard equipment for’ the 
grinding-wheel spindle. Changes 
from one speed to another are 
easily effected. Power is trans- 
mitted from the motor to the 


spindle through V-belts without 
the use of idlers or intermediate 
shafts. 

Either a hydraulic, mechan- 
ical, or hand table traverse can 
be supplied. The table speeds on 
hydraulically traversed machines 
range from 6 inches to 22 feet 
a minute, while on mechanically 
traversed machines they range 
from 7 1/2 inches to about 9 1/2 
feet a minute. 

The headstock of this machine 
weighs approximately 950 
pounds and the footstock weighs 
over 200 pounds. The machine 
is built in eight different lengths, 
ranging from 36 to 192 inches, 
inclusive. Complete with motors, 
the 36-inch machine weighs ap- 
proximately 13000 pounds, and 
the 192-inch machine, 26,000 
pounds. 


Hevi-Duty Round and 
Rectangular Pot Furnaces 


Pot furnaces of round and 
rectangular construction are be- 
ing placed on the market by the 
Hevi Duty Electric Co., Milwau- 
kee, Wis., for heat-treating 
small parts; melting lead, bab- 
bitt, salts, etc.; and for use in 
experimental work. The round 
pots are made in two sizes which 
have an inside diameter of 6 and 
8 inches, and a depth of 12 and 
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14 inches. The rectangular pots 
are made in three sizes, the 
smallest of which is 4 inches 
wide, 6 1/4 inches long, and 8 
inches deep inside, while the 
largest is 7 inches wide, 7 inches 
long, and 13 inches deep inside. 

These furnaces are construct- 
ed with an outer shell of heavy 
steel plate, a top plate of alloy 
cast iron, and a pot that is avail- 
‘able in various metals to suit 


the work to be done. Readily 
removable pots that facilitate 
pouring can be supplied for 
melting operations. Helical coil- 
type heating elements made of 
a nickel-chromium wire are 
supplied. Uniform heat distri- 
bution is obtained by locating 
the heating elements around the 
pot. High- and low-temperature 
slab material is used for insulat- 
ing purposes. 


Gleason Spiral Bevel and Hypoid Gear Grinder 


The No. 14 spiral bevel and 
hypoid gear grinder just an- 
nounced by the Gleason Works, 
1000 University Ave., Rochester, 
N. Y., is a completely new ma- 
chine which overcomes the diffi- 
culties encountered through the 
deformation that occurs in heat- 
treating spiral bevel and hypoid 
gears. This machine permits 
the teeth of any gear within its 
capacity to be finish-ground to 
the closest limits found possible 
with this operation. 

The tooth surfaces are ground 
with a flaring cup-wheel. It is 
stated that with this type of 
wheel spiral bevel and hypoid 
gears can be ground faster than 
it is possible to finish cut them. 

The gear teeth are ground 


their full length by an oscillat- 
ing motion of the wheel. With 
a wheel of this type, the area of 
contact is limited; thus stock 
can be removed rapidly without 
danger of burning the work. 
Both sides of the tooth space are 
ground simultaneously. 

In the grinding operation, the 
wheel is fed into the gear until 
the full depth position is reached ; 
then the wheel is withdrawn 
and the gear is indexed. Alternate 
grinding and indexing proceed 
until all the teeth have been 
ground. The machine is then 
stopped automatically. Separate 
feed-cams, shifted by a hand- 
lever from the roughing to the 
finishing position, are provided 
for rough and finish grinding. 


Front View of Gleason Spiral Bevel and 
Hypoid Gear Grinder 
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The wheel-dressing operation 
is manually controlled. The 
dressing diamonds are in a fixed 
position above the normal oper- 
ating position of the wheel, 
which is swung up to a positive 
stop for dressing by lengthening 
the oscillating stroke. This is 
accomplished by a single move- 
ment of a control lever. 

Both sides and the point of 
the grinding wheel are dressed 
simultaneously by diamonds, the 
movements of which are pro- 
duced hydraulically by a single 
piston. The dressing diamonds, 
which are accurately set at the 
start by vernier and micrometer 
readings, serve as a gage. The 
wheel-adjusting unit is hydraul- 
ically clamped on all four corners 
after adjustments have been 
made to compensate for wheel 
wear. 

The wheel-spindle is mounted 
on preloaded anti-friction bear- 
ings, and is driven from a motor 
in the base of the machine by a 
combination V-belt and spiral 
bevel gear drive. The working 
mechanism is enclosed. 

The chucking and releasing of 
the work, the moving of the work- 
head into and out of the operat- 
ing positions, and the clamping 
and releasing of the work-head 
in the operating position are 
controlled by means of a single 
manually operated valve. When 
this valve is moved in one 
direction, the gear is clamped to 
the arbor and the work-head ad- 
vanced into the grinding posi- 
tion, following which the work- 
head is clamped in_ position. 
When the grinding operation is 
completed, the operator simply 
moves the same control valve 
lever in the opposite direction, 
causing the cycle of operations 
to be reversed. Manual clamping 
and unclamping operations are 
unnecessary. A feature of these 
automatic functions is that the 
gear cannot be advanced into 
the grinding position until it 
has been properly secured on 
the arbor. 

The machine is stopped auto- 
matically after the last tooth 
space has been ground and a 
tell-tale light then notifies the 
operator that the machine is at 
the proper point in its cycle for 
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dressing the wheel. Before the 
gear is clamped in place, it is 
accurately positioned by a stock- 
dividing gage to insure an equal 
removal of stock from each 


tooth. Conveniently located 
change-gears permit changing 
the grinding time per tooth and 
the number of strokes of the 
grinding wheel per minute. 


Pease Continuous Blueprinting, Washing, 
and Drying Equipment 


Low initial and maintenance 
costs are advantages claimed 
for a Model 11 continuous blue- 
printing, washing, and drying 
machine that is being introduced 
to the trade by the C. F. Pease 
Co., 813-821 N. Franklin St., 
Chicago, Ill. This equipment is 
composed of three units—the 
blueprinting unit, the washing 
unit, and the potashing and 
drying unit. The blueprinting 
unit can be operated inde- 
pendently of the other two units 
by making a simple clutch ad- 
justment. Also, the blueprint- 
ing machine can be obtained 
separately and the remainder of 
the equipment added later, if 
desired. 

This blueprinting equipment 


- is made in one standard size 


handling paper up to 42 inches 
wide. However, the machine 
can be built specially for paper 
up to 54 inches in width. It can 
be wired for operation on either 
direct or alternating current of 
220 volts. The drive is by a 
variable-speed 1/4-horsepower 
motor. A gear shift underneath 
the feed table provides high and 
low speeds, as well as a neutral 
position. Additional printing 
speed regulation is obtained by 
a hand-operated dial located on 
the front of the machine. This 
dial permits instant change of 
the printing speed to just the 
proper rate for any requirement. 

Three new type super-actinic 
high-power enclosed arc lamps 
provide a range of printing 
speed from 4 inches to 12 feet 
a minute. Directly opposite the 
lamps on the left-hand side of 
the machine is a fan which pro- 
vides a constant circulation of 
air and_forces it from the 
printer, so as to reduce the tem- 
perature of the lamp globes and 
cool the contact glass. 

The contact glass is of a new 
design. It is of larger area than 


the glass previously used on 


Pease blueprinting machines of 
the continuous type. Positive 
uniform contact is always in- 
sured. The glass can be easily 
adjusted for cleaning by tipping 
it forward after the lamps have 
been turned back. 

Another important feature of 
this equipment is a_ special 
chemical roll-applicator which 
was heretofore obtainable only 
on the higher priced blueprint- 
ing machines. This device re- 
volves in the same direction as 
that in which the paper travels 
and applies the developing solu- 
tion uniformly over the entire 
surface of the prints. 

The Model 11 blueprinting 
equipment is fitted throughout 
with self-lubricating Oilite 
bronze bearings which will last 
indefinitely under normal oper- 
ating conditions. They possess 
an oil content averaging 35 per 


cent by volume, which provides 
a hydraulic cushion to sustain 
severe pressure and shock loads. 


Shielded-Arc Electrode 
for General-Purpose Use 


A heavily coated electrode for 
welding mild steel by the shield- 
ed arc method is being placed on 
the market under the trade 
name of Fleetweld No. 7 by the 
Lincoln Electric Co., Cleveland, 
Ohio. This electrode is designed 
particularly for general-purpose 
high-speed and single-pass weld- 
ing. It has a high burn-off rate 
and low splatter loss. 

Tests made on specimens of 
all-weld metal have shown a ten- 
sile strength of from 70,000 to 
80,000 pounds per square inch; 
a yield point from 55,000 to 
60,000 pounds per square inch; 
and an elongation of approxi- 
mately 20 per cent in 2 inches. 

This electrode is made in a 
variety of diameters, ranging 
from 1/8 to 3/8 inch, and in 
14-inch lengths. The smaller 
sizes are designed for welding 
in flat, vertical, and overhead 
positions, while the larger sizes 
are intended for use in flat po- 
sitions only. 


Super-actinic Arc Lamps are a Feature of the Pease 
Continuous Blueprinting Machine 
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Surface Grinder for Work up to 24 Inches Wide, 
24 Inches High, and 36 Inches Long 


Diamond Grinding Machine of Increased Capacity 


A special Type H_ surface 
grinding machine that differs 
from the standard machine in 
its capacity for wider and higher 
work has recently been built by 
the Diamond Machine Co., Prov- 
idence, R. I. Work up to 36 
inches long, 24 inches wide, and 
24 inches high can be ground by 
a 12-inch wheel. 

Important changes were nec- 
essary in the construction of 
the rail and head units of the 
new machine, as will be apparent 


from the illustration. These 
units were made considerably 
heavier to enable work to be fin- 
ished to a fine degree of accu- 
racy over the entire work area 
within the capacity of the ma- 
chine. 

Changes were also required in 
the hydraulic drive to the table 
to permit parts up to at least 
4500 pounds in weight to be 
handled. Table speeds ranging 
from 5 to 65 feet a minute are 
instantly obtainable. 


Taylor-Winfield Universal Air-Operated 
Seam Welders 


A wider operating range and 
greater flexibility than have 
heretofore been obtainable in 
conventional seam welding 
equipment are advantages 
claimed for the SW-100 Series 
universal type, air-operated 
seam welders recently developed 
by the Taylor-Winfield Corpora- 
tion, Warren, Ohio. These elec- 
tric resistance welding machines 


are so arranged that the rolls 
can be turned either to the right 
or the left of the knee in order 
to perform longitudinal as well 
as cross welding operations. 
The upper roll is driven posi- 
tively through spiral gears from 
a gear reduction unit at the rear 
of the machine, which is con- 
nected to the motor by a°vari- 
speed drive unit that gives a 
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Taylor-Winfield Seam Welder of Wide Operating 
Range and Unusual Flexibility 


welding range of from 45 to 
130 inches a minute. 

The current is carried to the 
revolving spindles the 
spindle bearings by a construc- 
tion that eliminates freezing and 
yet provides maximum conduc- 
tivity and assures smooth run- 
ning bearings without undue 
play. Pressure on the upper 
roll may be supplied by weights 
that are mounted directly on the 
head spindle, by an air cylinder 
that lifts the head, or by a com- 
bination of the two. An adjust- 
able stop limits the opening of 
the upper head, a vertical ad- 
justment of from 1/4 to 2 inches 
being provided. The lower roll 
support has a vertical adjust- 
ment of 4 inches to compensate 
for wear on the welding rolls. 

A transformer of 100 kilovolt- 
ampere capacity, of the pancake 
type with water-cooled second- 
aries, is mounted inside the 
fabricated steel frame of these 
welding machines. Heat regula- 
tion is provided through an 
auto-coil which is also mounted 
in the welder frame. Leads ex- 
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tend to a sixteen-step regulator 
that gives a close adjustment of 
the welding heats. 

The air cylinder which raises 
and lowers the head is controlled 
by four-way  foot-operated 
valve. A pressure switch auto- 
matically controls the current in 


such a manner that it cannot be 
turned on before pressure is 
built up on the rolls or cut off 
before the pressure is released. 
Current interruption may be 
provided through a synchronous 
driven interrupter or a Thyra- 


tron control unit. 


H-P-M Hydro-Power Plastic Molding Presses 


A line of molding presses 
equipped with individual motor 
drives and a patented dual-speed 
Hydro-Power transmission has 
been developed by the Hydraulic 
Press Mfg. Co., Mount Gilead, 
Ohio. Each of the presses in the 
line is self-contained, with a hy- 
draulic cylinder and_ control- 
valve equipment enclosed within 
a pedestal that also contains the 
supply of operating oil. 

The most important feature 
of these presses is the unusually 
complete control system provid- 
ed. There is not only an adjust- 


able automatic pressure control, 
but also a means of regulating 
the speed of the ram movements 
and a control that automatically 
governs the rate of pressure in- 
crease according to a predeter- 
mined adjustment. The latter 


control is new in principle and 
has been developed by the com- 
pany to supersede the “Stair- 
Step” method of changing pres- 
sures in plastic molding. 

The presses are arranged for 
rapid closing of the molds as a 
means of saving time. The speed 
of both the closing and opening 
ram movements is controlled in- 
dependently of the rate of pres- 
sure application. The illustration 
shows one of these presses fitted 
with bolsters and power ejectors 
for operating semi - automatic 
multiple-cavity chambered molds. 
The presses of this line are avail- 
able in six standard sizes, with 
capacities from 50 to 300 tons. 


Moline Hydraulically Fed Cylinder Boring Machine 


Eight cylinders in automobile 
engine blocks can be _ rough- 
bored, finish-bored, or reamed 
at one time by the hydraulically 
fed machine here shown, which 


was built recently by the Moline 
Tool Co., Moline, Ill. This ma- 
chine can be _ supplied with 
either adjustable- or fixed-center 
spindles. The spindles are 


Hydro-Power Plastic Molding Press with Control 
Based on New Principle 


Moline Machine Equipped for Finish-boring 
Sixty Eight-cylinder Engine Blocks an Hour 
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mounted in preloaded anti-fric- 
tion bearings, which makes it 
unnecessary to use guide bush- 
ings either above or below the 
work. The drive from the motor 
to the spindles is through V- 
belts to a main drive worm 
which, in turn, engages with 
worm-wheels on the spindles. 

The particular machine illus- 
trated is equipped for a finish- 
boring operation. It is provided 
with tungsten-carbide tools that 
run at 250 feet a minute. Ap- 
proximately 60 cylinder blocks 
are finished an hour within a 
tolerance of 0.0005 inch for 
straightness, roundness, and 
taper of the bores. 

For rough-boring operations, 
the builder of the machine re- 
commends the practice of ma- 
chining alternate bores. sim- 
ultaneously in two cylinder 
blocks, completing the rough- 
boring of one cylinder block 


A Drive that Employs a Clutch with a Body Made of Zinc 


with each cycle of the machine. 
This practice permits the use of 
more rugged spindles for rough- 
boring. Multiple-blade end-cut- 
ting tools are generally used. 
The weight of this machine is 
approximately 24,000 pounds. 


Walker-Turner Clutch with Combined Brake 


A small all-purpose clutch for 
industrial applications is being 
made by the Walker-Turner Co., 
Inc., Plainfield, N. J., with a 
simple but positive brake mech- 
anism. This clutch is regularly 
available in two general sizes, 
with ratings up to 3 1/2 horse- 
power based on 1800 revolutions 
per minute. Larger sizes can be 
furnished to special order. 

This “Driver” clutch is a self- 
contained unit that is installed 
on shafts in the same manner as 
ordinary pulleys. The control 


mechanism can operated 
either by a hand-lever or a foot- 
treadle. The load can be picked 
up so gradually that practically 


any speed up to the full motor 
speed can be obtained. 

A large friction area is ob- 
tained by using a circular 
molded-asbestos element of 
wedge-shaped cross-section. The 
wedge shape is duplicated in re- 
verse in a ground cast-iron ring. 
The brake acts directly on the 
outside surface of the clutch 
body. The clutch body is a zinc 
die-casting provided with an in- 
serted steel shell for the braking 
surface. Low cost is a feature of 
this construction. 


Cataract Enclosed-Head Precision Bench Lathes 


Motor-driven precision bench 
lathes equipped with enclosed 
headstocks are being introduced 
on the market by Hardinge 
Bros., Inc., Elmira, N. Y. Six 
forward and six reverse spindle 
speeds are provided through a 


Cataract Enclosed-head Bench Lathe with New Speed Control 
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two-speed reversible motor and 
three-step pulleys in the drive to 
the machine. 

Two levers on the headstock 
operate the motor. One controls 
the low and high speeds of the 
motor, as well as stopping, while 
the other controls the forward 
and reverse rotation of the 
spindle. Three endless V-belts 
connect the drive shaft of the 
lathe with the spindle. 

The motor is mounted on a 
hinged base, supported by a 
rubber cushion to eliminate vi- 
bration. A fine adjustment for 
tension of the driving belt is 
available by means of a screw, 
and there is an individual ad- 
justment for the tension of the 
V-belts that transmit the drive 
to the headstock spindle. The 
drive shaft is supported in self- 
aligning ball bearings. 

These bench lathes are manu- 
factured in five sizes, ranging 


| | 
» 


from 1/2 to 1 inch in collet 
capacity, and from 7 to 9 inches 
in swing. They are available 
for bench mounting, as shown, 
or with a cabinet. The lathes 
are about 25 per cent heavier 
than regular cone-driven bench 


lathes, and it is claimed that 
heavier cuts can be taken. High 
spindle speeds can be provided, 
the maximum speed on _ the 
largest and smallest machine, 
respectively, being 1500 and 2500 
revolutions per minute. 


Air Clutch Developed for National 
Forging Machines 


The National Machinery Co., 
Tiffin, Ohio,; announces a new 
simplified air’ type clutch as 
alternate equipment for the 
quadruple abutment starting and 
stopping clutch used on the 


and a very low pressure will op- 
erate the clutch efficiently. 

In conjunction with this air 
clutch, a “friction-slip relief,” of 
this company’s make, can be 
used as a separate unit to serve 


as the safety or relief for over- 
loads on the machine. This per- 
mits the use of a large-capacity, 
over-size air clutch which need 
not serve the double purpose of 
a driving means and a slip relief, 
as generally employed. This com- 
bination also serves to indicate 
if the machine is being subjected 
to overloads. It eliminates un- 
certainty and makes more prac- 
tical the employment of an air 
clutch. The air clutches are built 
in a full range of sizes by this 
company, and they can be fur- 
nished for other uses when great 
driving torque and fast operation 
are required. 


National Forging Machine Equipped with 
New Air Type Clutch 


forging machines of this com- 
pany’s manufacture. While the 
positive type clutch is highly 


efficient and satisfactory, the 
pneumatically operated clutch 
eliminates the noise caused by 
the pick-up when the clutch block 
engages the abutment in the 
gear. 

Multiple disks of unusually 
large area are employed in this 
design of clutch to lessen the 
unit pressure and maintain a 
low temperature, even when the 
clutch is tripped at frequent in- 
tervals. The accompanying illus- 
tration shows a 6-inch National 
forging machine with air-oper- 
ated clutch. When the air pres- 
sure is released, compression 
springs not only expel the used 
air, but separate the friction 
plates to reduce wear and the 
heating effect. An extremely 
small amount of air is required 


Reeves Variable-speed Transmission with 


Improved Electrical Control 


Reeves Improved Electrical 
Variable-Speed Controls 


Improvements have recently 
been made by the Reeves Pulley 
Co., Columbus, Ind., in the de- 
sign of the electric remote and 
electric automatic controls that 
can be supplied for the variable- 
speed transmissions manufac- 
tured by the company. Both 
controls depend basically on a 
fractional horsepower reversible 
motor which drives a_speed- 
shifting screw in either direc- 
tion as required to vary the 
effective diameter of a V-belt. 
This V-belt runs over two sets 
of adjustable cone-faced disks 
mounted on parallel shafts. One 
shaft is operated at a constant 
speed, and the other, which is 
connected to the driven machine, 
at a variable speed. 

On the more generally used 


sizes of the Reeves transmission, 
the motor that is now provided 
is of a greatly simplified design 
and smaller size. It embodies 
fewer operating parts than be- 
fore, and hence is quieter in 
operation and longer lived. It 
can be mounted in practically 
any convenient position, and not 
necessarily on the frame of the 
transmission. The controls can 
be installed on units already in 
service, and on either vertical 
or horizontal designs. 

The motor is rated at 1/16 
horsepower. It operates on al- 
ternating or direct current. Any 
ratio up to 1000 to 1 can be ob- 
tained by means of a built-in 
speed reducer. A safety clutch 
protects the motor in case of 
overload, this clutch eliminating 
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the use of the solenoid brake 
formerly provided. The output 
shaft of the motor-reducer runs 
at 350 revolutions per minute 
and drives the transmission 


_ shifting screw through a roller 


chain. 

The electric automatic control 
makes possible automatic syn- 
chronization of any number of 


machines in tandem or range; 
the synchronization of separate 
sections of a single machine; the 
elimination of waste in mate- 
rials; and a minimum handling 
of materials and supervision by 
operators. The electric remote 
control makes it possible for the 
operator to adjust speeds rapid- 
ly without leaving his position. 


Lincoln Gas-Engine Driven Welder 


close-coupled gas-engine 
driven “Shield-Arc” welder of 
300-ampere, 40-volt capacity is 
announced by the Lincoln Elec- 
tric Co., Cleveland, Ohio. This 
new unit is much more compact 
and of lighter weight than previ- 
ous models. The capacity is 60 
per cent higher than that of its 
predecessor, and according to 
the manufacturer, it has 10 per 
cent higher efficiency at full 
loads, and still higher efficiency 
on overloads, even though it is 
of much greater capacity. 
Other features include dual 
control of welding heat, spark- 


‘Jess commutation, handy height 


controls, and arc-welded steel 
construction. “Lincontrol,” a new 
remote current control device 
which enables the operator to 
adjust the current by merely 
tapping the electrode on the 
work is supplied as_ optional 
equipment. No additional cables 
or rheostats are carried by the 
operator. The quick 
current-adjusting fea- 


broken and thus further assures 
economical operation of the six- 
cylinder engine. 

The welder is supplied mounted 
on a rigid steel base, and is to- 
tally enclosed by steel side cur- 
tains. When desired, the complete 
unit is mounted on small factory 
portable steel wheels or large 6- 
inch-face steel wheels for outside 
use, or on two- or four-wheel 
pneumatic tired trailers. 


Elasticometer for Testing 
Heavy Springs 


A Type DN Elasticometer for 
testing heavy springs has been 
added to the line of the Coats 
Machine Tool Co., Inc., 110 W. 
40th St., New York City. This 
equipment differs from the pre- 
vious DS type in that the upper 
compression plate against which 
the spring under test was 
pressed has been eliminated. In 


Elasticometer Designed Primarily 
for Testing Heavy Springs 


the new model, a screw-operated 
cross-head, guided within the 
frame of the machine, bears 
down on the compression spring 
to be tested and compresses it 
against a lower plate which is 
suspended from a _ single-beam 
weigher scale. This scale is con- 
tained in the upper housing. 

The lower compression plate 
is guided on each side on steel 
balls that counteract the forces 
which develop at right angles to 
the axis of the compression 
spring that is under load. Such 
forces would have a tendency to 
interfere with the free play of 
the scale beam. 

For heavy springs, 
this method of pulling 


ture is said to elimin- 
ate much waste time 
previously spent in 
traveling to and from 
the machine. 

The_ generator is 
mounted on the engine 
housing with the drive 
lined up on hardened- 
steel driven-on cush- 
ioned rubber. This 
method of coupling 
takes care of any mis- 
alignment and reduces 
vibration, with the re- 
sult that the engine 
operates at high effi- 


on the beam is said to 
be preferable to push- 
ing against an upper 
compression plate, 
which, in turn, would 
push upward on a 
beam. The same is said 
to be true of certain 
slender compression 
springs intended for 
carrying lighter loads. 

This machine is avail- 
able in two sizes, hav- 
ing a maximum dis- 
tance between the com- 
pression plates of 31 
and 47 inches. The 


ciency. A special idling 
device cuts the engine 
speed when the arc is 


762— MACHINERY, August, 1934 


Lincoln Close-coupled “Shield-Arc’’ Welder with 


Gas Engine Drive 


maximum distance be- 
tween the tension hooks 
is from 27 to 45 inches. 
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Portable Brinell Hardness 
Testing Instrument 


The R. Y. Ferner Co., Invest- 
ment Bldg., Washington, D. C., 
is placing on the American and 
Canadian markets a small 
Brinell hardness testing instru- 
ment embodying a number of 
improvements over the instru- 
ment described in February, 
1932, MACHINERY, page 472. The 
new model is supplied with three 
steel balls, 2.5, 5, and 10 milli- 
meters in diameter, which adapt 
it for measuring the hardness 
not only of steel, cast iron, and 
bronze, but of the softer metals 
as well, including even lead and 
copper. Formerly, several in- 
struments had to be supplied to 
cover the full range of the softer 
metals. 

Another important new fea- 
ture is a dial indicator which 
gives a reading that is referred 
to a chart to determine the 
pressure applied in an inspec- 
tion. A square-shank holder is 
provided, so that the instrument 
can be attached to the toolpost 
of a lathe for checking a large 
piece of work while it is in the 
machine. Holders are also sup- 
plied to facilitate the use of the 
instrument under an arbor 
press, in a vise, or on a drilling 
machine. 

Loads from 60 to 750 kilo- 
grams (132 to 1654 pounds) 
can be applied with this instru- 
ment. A_ special magnifier is 


furnished for obtaining accurate 
readings of the diameter of the 
impressions made by the steel 
balls. 


Metal Spray Gun 


A new type of metal spray 
gun for use in building up worn 
or under-size parts, applying 
corrosion-resistant coatings, and 
a variety of other purposes for 
which the spraying of different 
metals in molten form is em- 
ployed has been placed on the 
market by the Metal Spray Co., 
113 Llewellyn St., Los Angeles, 
Calif. 

This metal spray gun is made 
in two sizes, Model 126 and 
Model 81. Model 126 sprays a 
very fine, dense deposit partic- 
ularly suited for building up 
machine parts. It can deposit 
six pounds of steel in one hour 
from wire material 1/8 inch in 
diameter. The smaller spray 
gun, Model 81, sprays all metals 


Metal Spray Gun Developed by 
the Metal Spray Co. 


from wire approximately 0.081 
inch in diameter. The larger 
model weighs 3 3/4 pounds, and 
the smaller, 3 1/4 pounds. 


Sly Heavy-Duty Tumbling Mills 


Tumbling mills equipped with 
roller bearings throughout and 
constructed to prevent warpage 
under heavy-duty service are 
being placed on the market by 
the W. W. Sly Mfg. Co., 4700 
Train Ave., Cleveland, Ohio. 
Tight-pulley, V-belt, and speed- 
reducer drives can be supplied. 


Speed reducers of the worm- 
gear type are used. 

Another feature of these 
tumbling barrels is a combina- 
tion clutch and brake. The brake 
is applied by the clutch lever. 
It provides means for stopping 
and holding the tumbling barrel 
in any desired position for load- 


Portable Brinell Instrument for Testing Both 


Hard and Soft Metals 


Heavy-duty Tumbling Mill Brought out by the 
W. W. Sly Mfg. Co. 
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ing or unloading. The door lock 
is so designed that it can be 
quickly and easily manipulated. 

This line of tumbling mills 
includes barrels with inside di- 
ameters of 24, 30, 36, 42, and 
48 inches. Inside lengths range 
upward from 36 inches. The 
mills can be arranged in single- 
or double-file batteries, on ele- 
vated platforms, or below the 
floor. 


Stanley Tool-Room 
Grinder 


A portable electric grinder 
designed primarily for tool- 
room use has been added to the 
line of the Stanley Electric Tool 
Co., New Britain, Conn. This 
tool is driven at a speed of 
18,000 revolutions per minute 
by a 3/8-horsepower universal 
motor. It can be mounted in a 
lathe, milling machine, or 
shaper, or on a special stand. A 
variety of abrasive wheels, 
either straight or mounted, may 
be employed to grind openings 
in dies and jigs; to grind key- 
ways and slots; and to perform 
other internal and_ external 
grinding operations. 

The device may also be used 
_ as a hand tool for grinding ma- 
chine parts and for rough- 
grinding small castings and 
forgings. Wheels up to 1 1/2 


Grinding Spiral Cutter on Milling 
Machine Equipped with Stanley 
Tool-room Grinder 
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inches in diameter by 1/2 inch 
wide can be employed. With a 
metal-cutting bit, the tool can 
be used to machine aluminum 
patterns, brass templets, and 
other parts made of non-ferrous 
metals. 


U. S. Hi-Speed Grinders 


Two small portable electric 
grinders designed for the re- 
moval of excess stock from 
parts and for finishing opera- 
tions in automobile-body plants, 
die and mold shops, pattern 
shops, foundries, etc., are being 
placed on the market by the 


Small High-speed Grinder with 
Carrying Case and Wheels 


United States Electrical Tool 
Co., 2490 W. 6th St., Cincinnati, 
Ohio. Both of these grinders 
have a speed of 17,000 revolu- 
tions per minute. They can be 
furnished with or without the 
back handle. The motor is of 
the universal type, for operation 
on either direct or alternating 
current. 


GE Direct-Current Totally 
Enclosed Fan-Cooled 
Motors 


Direct-current motors in 
sizes from 1/2 to 200 horse- 
power are included in a line re- 
cently brought out by the Gen- 
eral Electric Co., Schenectady, 
N. Y., for applications where 
dust, dirt, moisture, or other 
foreign matter is present in 
large quantities. An internal fan 
draws the warm air from the 
windings and the core and cir- 


General Electric Direct-current 
Fan-cooled Motor 


culates it around the totally en- 
closed interior of the motor, so 
that it gives up its heat to the 
frame and end shields. An ex- 
ternal fan draws cool air in 
through mesh openings in an 
outer end shield and directs it 
over the surface of the magnet 
frame and inner end _ shields. 
Close clearances between the 
end shields and the bearing 
housings and grease seals along 
the shaft prevent foreign par- 
ticles from entering the motor. 
These direct-current motors 
are especially suited for driving 
such apparatus as machine 
tools, stokers, conveyors, pumps, 
and screens. They can be used 
outdoors in mild climates. 


Oster-Williams Pipe- 
Welding Assembly Bench 


A pipe-welding assembly bench 
designed to handle all sizes of 
pipe up to 12 inches in diameter 
has just been added to the line 
of pipe-threading equipment 
made by Oster-Williams, 2057 E. 
61st Place, Cleveland, Ohio. This 
bench is designed to line up ac- 
curately and hold in position for 
tack-welding, fittings, flanges, 
and branches at any angle. An 
extension bench can be supplied 
for handling long lengths. This 
extension can be set at any angle. 

The main bench weighs 700 
pounds, and the extension 300 
pounds. The bench can be dis- 
assembled for portability and 
reassembled quickly. The I-beam 
which forms the main bench is 
8 feet long by 1 foot wide, and 
the extension is 6 feet long by 
1 foot wide. 


0 
= 
= 
= 
= z 
AD 2 
& 
2 
i 
: 
= 
Boy Bs 
= 


SHOP EQUIPMENT SECTION 


Fafnir Groove-Type 
Ball Bearing 


A ball bearing with simplified 
mounting requirements is being 
placed on the market by the 
Fafnir Bearing Co., New Brit- 
ain, Conn., as the result of three 
years of development work. This 
bearing eliminates the need for 
one of the two shoulders or- 
dinarily required in a housing 
when it is necessary to provide 
for taking a certain amount of 
thrust in both directions. 

The new bearing has a groove 
cut in the outside of the outer 
race to receive a wire ring which 
is snapped into place. This wire 
is located near one face of the 
bearing, as shown in the bottom 
diagram of the illustration. It 
protrudes 1/8 inch or so to fur- 
nish a shoulder integral with 
the bearing itself. The ring 
abuts against the face of the 
housing and thus does away 
with the need for a shoulder on 
the opposite side of the bearing. 
This will be apparent from the 
two diagrams, the upper of 


Diagrams Comparing a Groove- 
type Ball Bearing with the 
Ordinary Type 


which shows an ordinary ball- 
bearing installation, and the 
lower a groove-type bearing. 

Not only does the new bear- 
ing enable a simplified housing 
design to be employed, but 
assembly is also facilitated and 
considerable space is saved in 
the over-all length of the appli- 
cation. The latter feature is 
particularly advantageous’ in 
automobiles and other places 
where compactness is essential 
or the weight of the bearing 
housing is a factor. Housings 
in which the new bearing is to 
be used can be bored straight 
through from one side, thus re- 
ducing machining costs. 

Tests have shown that the 
snap ring can absorb sufficient 
thrust for applications where 
the thrust is incidental only, or 
where the ring serves the pur- 
pose mainly of locating the bear- 
ing on the shaft rather than of 
absorbing purely thrust loads. 

The bearing is designated by 
the letter G appearing after the 
bearing number. It is available 
or can be produced in eight sizes 
of the light 200 series single- 
row type and seven sizes of the 
medium 300 series. Grease seals 
ean be furnished, as in the case 
of the standard single-row bear- 
ing, and either the maximum- 
capacity or non-filling slot type 
can be supplied. 

In the maximum-capacity 
bearing the wire ring is located 
on the side opposite the filling 
slot, and in the case of grease- 
seal bearings, it is located op- 
posite the seal. In general, the 
wire is located about 1/8 inch 
from the face of the bearing in 
a groove that is approximately 
5/64 inch wide by 1/16 inch 
deep. However, these dimensions 
vary slightly for different sizes 
of bearings. 


Victor Automatic 
Lubricator 


A number of improvements 
have been incorporated in the 
new 1000 series Victor auto- 
matic force-feed lubricators re- 
cently announced by the Victor 
Lubricator Co., a subsidiary of 
the Victor Adding Machine Co., 


W\\ 


Cross-sectional View of 
Victor Lubricator 


3903 N. Rockwell St., Chicago, 
Ill Among the advantages 
claimed for these lubricators are 
increased efficiency through con- 
stantly controlled automatic and 
fool-proof oil supply; oil savings 
of from 60 to 90 per cent; and 
no dripping or oil throwing. 
Cadmium-plated steel is now 
used to replace brass in these 
lubricators, in order to secure 
greater strength. A new sight 
feed provides visibility for the 
reservoir supply, as well as the 
rate of feed. Easier and faster 
filling is made possible through 
the provision of a larger filler 
tube. A drawn and threaded 
stamping eliminates the hex- 
agonal nut formerly required. 
The cap has been redesigned 
to include a patented washer re- 
tainer, which eliminates the cap- 
retaining wire previously used, 
and a new valve control inside 
the filler tube discourages tam- 
pering with the adjustment. 
These lubricators, like the 
ones previously made by the 
company, are of air-tight con- 
struction and completely self- 
contained. They are designed 
to feed oil under pressure gen- 
erated within the lubricator— 
not by gravity—as dictated by 
the actual needs of the bearing. 
Oil temperature variation, by 
causing expansion or contraction 
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of the small volume of air im- 
prisoned near the base of the 
filler tube regulates the rate of 
oil flow. 


Bronze Pipe Fittings 
Without Threads 


Threadless bronze fittings 
made for standard sizes of iron 
pipe and extra heavy brass and 
copper pipe have been developed 
through the collaboration of the 
Air Reduction Sales Co., the 
Walworth Co., and Handy & 
Harman, all of New York City. 
Instead of threads, the openings 
of these fittings are provided 
with a ring of Sil-Fos brazing 
alloy to facilitate the assembly 
of pipe. Installation of these 
fittings consists merely of slip- 
ping the pipe into the fitting and 
then applying an oxy-acetylene 
flame until a white ring appears 
between the pipe and the fitting 
outlet. 

The Sil-Fos flows between the 
fitting and the pipe in both di- 
rections from the ring. There 
can be no clogging of the line 
due to excessive brazing alloy, 
and it is impossible to overheat 
the alloy. Should it be necessary 
to remove a fitting, it can be 
used again by merely repeating 
the operation employed in mak- 
ing the original joint, as there 
is sufficient brazing alloy in 
each opening for making two 
complete joints. 

The finished Walseal joint has 
proved to be stronger than the 
pipe itself. It is vibration-proof, 
resists corrosion, will not creep, 
and cannot be pulled apart under 
any temperature to which bronze 
or copper pipe can be safely sub- 


Walworth Threadless Bronze 
Pipe Fittings 


jected. These fittings are being 
manufactured exclusively by the 
Walworth Co. They can also be 
used with thin-wall copper tub- 
ing having an outside diameter 
corresponding to standard iron- 
pipe sizes. 


Signal Portable 
Electric Grinder 


A portable light-duty electric 
grinder that can be taken to the 
job is announced by the Signal 
Electric Mfg. Co., Menominee, 
Mich. The body and handle are 
of cast aluminum. The over-all 
length is 14 3/8 inches, the di- 
ameter 4 inches, and the weight 
9 pounds. 


Light-duty Portable Electric 
Grinder Brought out by the 
Signal Electric Mfg. Co. 


A universal motor for direct 
or alternating current, 110 volts, 
25 to 60 cycles, is used, which 
has a no-load speed of 3400 rev- 
olutions per minute. The bear- 
ings are bronze, wool-packed 
with a thrust ball bearing on the 
wheel shaft. The equipment con- 
sists of an 8-foot heavy-duty 
rubber-covered cord with rubber 
plug, and a 4-inch general-pur- 
pose grinding wheel. 


Hicycle Drill, Screw- 
driver, and Nut Runner 


Holes up to 3/16 inch in di- 
ameter can be drilled in auto- 
mobile bodies, airplanes, metal 
furniture, etc., by a No. 14 Hi- 
cycle portable electric drill now 
being introduced on the market 
by the Chicago Pneumatic Tool 
Co., 6 E. 44th St., New York 
City. This drill is available in 
three models which have a free 


Bonnet Type Hicycle Electric 
Drill 


speed of 2000, 2400, and 2800 
revolutions per minute and a 
loaded speed of 1840, 2200, and 
2575 revolutions per minute. 

The drill is equipped with a 
quick-acting unit switch which 
is totally enclosed. The switch 
can be furnished with either a 
bonnet or grip handle, both of 
which are removable. High- 
speed ball bearings are provided 
throughout. The weight of the 
drill is 4 3/4 pounds. 

The same concern has also 
added to the Hicycle line a screw- 
driver and a nut runner which 
have been given the designation 
No. 15N. These tools are similar 
in design to the drill just de- 
scribed. However, a positive-jaw 
clutch is built into the nose of 
the gear-case. The screwdriver 
can be furnished with rotating 
and non-rotating types of bits 
or finders to suit any head or 
screw within the capacity of the 
tool. The nut runner is equipped 
with a spindle to take Walden- 
Worcester or snap-on sockets di- 
rect, this construction providing 
a tool of short over-all length. 
The screwdriver weighs 5 1/4 
pounds, and the nut runner, 5 
pounds. 


Spray Gun that Gives a 
Slow-Speed Spray 


A paint spray gun is being 
placed on the market by the H. D. 
B. Corporation, 900 N. Spauld- 
ing Ave., Chicago, Ill., having 
a nozzle head that is said to op- 
erate on a new principle. This 
nozzle head produces a_ highly 
atomized break-up of the mate- 
rial being sprayed, at a forward 
speed so reduced that there is a 
noticeable reduction of the usual 
spray mist. With this slow- 
speed spray, paint or liquid that 
has already been applied to work 
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and is still wet does not become 
rippled as more material is ap- 
plied. Among the advantages 
claimed for this spray gun, in 
addition to a high-grade finish, 
are high production possibilities 
and little waste of material. 


Welding Helmet for Use 
in Confined Spaces 


A helmet has been developed 
by the American Optical Co., 
Southbridge, Mass., for use in 
welding operations performed in 
confined spaces, such as tanks, 
ship hulls, locomotive front ends 
and fire-boxes. This No. 650 
helmet is designed to fit closely 
to the face and sides of the head 
without sacrificing ventilation, 
and thus is cool and comfortable 
under the most humid condi- 
tions. 

The Bakelite welding-glass 
holder is outside of the helmet 
and is fully dielectric. It insures 
the wearer of freedom from 
burns in case accidental contact 
is made with the electrodes 
while an operation is in prog- 
ress. The distance from the face 
to the glass permits the helmet 
to be comfortably worn with a 
respirator and also helps to pre- 
vent fogging. Noviweld glass, 
which is claimed to screen out 
more than 99 1/2 per cent of all 
injurious light rays, is stand- 
ard equipment. A _ swivel con- 
nection provides three positive 
positions in which the helmet 
can be set when in use. _ 

The company has also brought 


Helmet Designed for Comfort 
when Welding in Close Places 


out a new helmet that protects 
the face from disfigurement and 
the eyes from injury in work 
such as the pouring of babbitt 
or other molten metal which 
might splash, and in the opera- 
tion of machine tools where the 
operator is exposed to large fly- 
ing particles from brittle metals. 


Hanna Spool-Type 
Foot-Operated Valve 


A spool or piston that is fluid- 
balanced in all directions is the 
principal moving part of a valve 
for three-way or four-way dis- 
tribution brought out by the 
Hanna Engineering Works, 1765 


Hanna Foot-operated Valve 
for Three- or Four-way 
Distribution of Fluid 


Elston Ave., Chicago, Ill. The 
spool moves about 7/16 inch for 
a full reversal of fluid distribu- 
tion, and the pedal for foot op- 
eration moves through an angle 
of about 10 degrees. A latch is 
combined with the pedal to hold 
it down until unlatched by the 
foot, whereupon the pedal is 
raised by a spring to the start- 
ing position. 

By the removal of one pin, the 
latch may be made inoperative, 
so that the valve will reverse as 
soon as the operator’s foot leaves 
the pedal. The large baseplate 
permits the valve to be operated 
by the foot without tipping, even 
though no floor bolts are used 
in the baseplate holes. Thus, 
when the valve is connected to 
the cylinder it controls and to 
its fluid supply by flexible hose, 
it can be moved about on the 
floor until the most desirable po- 
sition is found. 


*‘Unbrako’’ Knurled-head Socket 


Cap-screw 


“Unbrako” Knurled-Head 
Socket Cap-Screw 


A socket-head cap-screw with 
a knurled head has been placed 
on the market by the Standard 
Pressed Steel Co., Box 22, 
Jenkintown, Pa. The new type 
of screw, for which patents are 
pending in this country and 
abroad, is known as the knurled 
“Unbrako.” In driving screws, 
a mechanic will, whenever pos- 
sible, screw in the screw partly 
with his fingers in order to save 
time. Hence a screw with a 
knurled head is of great advan- 
tage as it makes it possible to 
obtain a firm grip. This type of 
screw is particularly useful in 
the construction of dies and fix- 
tures and is convenient both dur- 


ing the construction and later in © 


the operation of these tools. 


Heavy-Duty Industrial 
Vacuum Cleaner 


The Breuer Electric Mfg. Co., 
852 Blackhawk St., Chicago, IIl., 
has developed a Model 112 Tor- 
nado industrial vacuum cleaner 
which is designed for heavy- 
duty service, although it is 
light in weight. This equipment 
is provided with an observation 
glass which allows the operator 
to see the dirt being removed 
from machinery, motors, over- 
head pipes, walls, etc. A one- 
horsepower ball-bearing motor 
drives the vacuum cleaner. The 
motor unit can be removed for 
use as a blower. 


The plants that weathered the 
depression most easily were 
those having improved equip- 
ment. 
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NEWS OF THE 


INDUSTRY 


Illinois and Indiana 


A. B. Pererson, for many years chief 
of the division of tool and machine con- 
struction for the Hawthorne (IIl.) 
Works of the Western Electric Co., has 
been made a director of the Federal 
Tool Corporation, Chicago, Ill. Mr. Peter- 
son will take charge of the sales engi- 
neering for the company, and will direct 
the sales of dies, precision tools, drop- 
forge dies, and tools for the metal-work- 
ing industries. : 


Dettra-Stark Evectric Co., 2400 Fulton 
St., Chicago, Ill., announces that the 
company has been granted a patent 
license by the General Electric Co. to 
manufacture oil-blast circuit-breakers. 


BanTAM Batt BeEarine Co., 3400 W. 
Sample St., South Bend, Ind., has ap- 
pointed the G. A. AsutTon Co., of St. 
Paul, Minn., representative for the Ban- 
tam line of automotive replacement 
bearings in the states of Minnesota, 
North and South Dakota, Montana, 
Nebraska, Iowa, and Wisconsin. RoBert 
Cannon, of Kansas City, Mo., has been 
appointed representative in western 
Missouri and the state of Kansas. F. D. 
CLARK has been appointed district sales 
engineer in northwestern Ohio and 
southeastern Michigan. Mr. Clark is 
located in Toledo, Ohio, with offices in 
the Spitzer Bldg. He will handle auto- 
motive parts and machinery lines, with 
special reference to quill bearings. 


Michigan and Wisconsin 


GiERN & ANHOLTT Toor Co., INc., 1312 
Mt. Elliott Ave., Detroit, Mich., has 
been incorporated to manufacture spe- 
cial tools and a complete line of tung- 
sten-carbide boring tools. The company 
will specialize in adjustable cutters, 
boring-bars, rotating jig and pilot bush- 
ings, as well as fixtures for production 
use in tungsten carbide boring and 
reaming. The company succeeds the 
NATIONAL Bortne Toor Co., and has pur- 
chased the entire assets and good will 
of that company. James B. Giern is 
president, and A. P. Anholtt vice-presi- 
dent and secretary. 


H. D. Runciman has become associat- 
ed with the Precision Grinding Wheel 
Co., Inc., Philadelphia, Pa. He will make 
his headquarters at the company’s De- 


troit office, 2832 E. Grand Blvd., De- 
troit, Mich. 
NORTHEASTERN ENGINEERING Co. an- 


nounces the removal of its office and 
shop from 3609 Gratiot Ave., Detroit, 
Mich., to 3125 E. Larned St., between 
Elmwood and McDougall. 
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CuHarLes G. Crass has been appointed 
sales promotion manager of the Wrought 
Washer Co., Milwaukee, Wis. Mr. Crabb 
was formerly executive vice-president of 
the General Hardware Corporation, and 
prior to that, was sales promotion man- 
ager of the Master Lock Co, 


New England 


On July 7, ALBert R. STEDFAST com- 
pleted fifty years in the machine tool 
selling business, all. of which time he 


Albert R. Stedfast, who hae just 
completed Fifty Years in the Machine 
Tool Selling Business 


has spent continuously in a business of . 


which he is now the head. On July 7, 
1884, he started with Hill, Clarke & Co., 
Inc., Boston, Mass., as office boy. Later 
he was employed on sales work in the 
company’s store, and in 1898, he took 
up the duties of traveling salesman. In 
1912 he became secretary and general 
manager of the company, and in 1927, 
he formed the partnership of Stedfast 
& Roulston, which he now heads and 
which took over the business of the con- 
cern that he already had served forty- 
three years. 


PavuL FIELDEN, credit manager of the 
Norton Co., Worcester, Mass., was elect- 
ed a director of the National Associa- 
tion of Credit Men at the annual con- 
vention in Los Angeles, Calif. Mr. 
Fielden has been connected with the 
Norton Co,, for about fifteen yearsg,,. 


D. A. NemseErR has been appointed de- 
velopment engineer for the Interng- 
tional Nickel Co., Inc., 67 Wall St., New 
York City. Mr. Nemser will make his 
headquarters at Hartford, Conn. He wag 
associated for ten years with the metal- 
lurgical staff of the Pratt & Whitney 
Co., Hartford, Conn., during the last 
five of which he served as chief metal- 
lurgist. 


RatpH E. FLANpeERS, president of the 
Jones & Lamson Machine Co., Spring- 
field, Vt., well known throughout in- 
dustry both as an engineer and as an 
economist, has been nominated for pres- 
ident of the American Society of Me- 
chanical Engineers for the year 1935. 


New York 


STEEL CAsTING Co., Milwaukee, 
Wis., announces the opening of a New 
York office at 500 Fifth Ave., New York 
City. This office will specialize in the 
products of the Oil Refinery Division of 
the company and in Sivyer stainless 
steel casting oil refineries. A. N. Diecks 
will have charge of the new office. 


C. A. Macrig and C. C. Frertton have 
been appointed vice-presidents of Revere 
Copper & Brass, Inc., with offices at the 
executive headquarters in the New York 
Central Bldg., 230 Park Ave., New York 
City. Mr. Felton was formerly sales 
manager of the Calumet & Hecla Con- 
solidated Copper Co. 


GENERAL AUTOMATIC Lock Nut Cor- 
PORATION has been reorganized, and 
hereafter the business will be conducted 
under the name of the AuromMaTic Nut 
Co., INnc., with offices at the Chrysler 
Bldg., New York City. 


WILLIAM S. GALLAGHER, Sales engineer 
for the Ex-Cell-O Aircraft & Tool Cor- 
poration, Detroit, Mich., has opened a 
new sales office at 1807 Elmwood Ave., 
Buffalo, N. Y. 


Ohio 

H. H. TIMKEN recently resigned as 
president of the Timken Roller Bearing 
Co., Canton, Ohio, at a special meeting 
of the board of directors. WiLt1aAm E. 
UmMstTaATIp was elected president in Mr. 
Timken’s place. Mr. Umstattd became 
connected with the company in 1919, and 
has successively held the positions of 
assistant superintendent, assistant fac- 
tory manager, factory manager, and 
executive vice-president. Mr. Timken 
will remain chairman of the board. 
Henry H. TIMKEN, Jr., was elected a 
vice-president of the Timken Roller 
Bearing Co. and a vice-president of the 
Timken Steel & Tube Co. 


NATIONAL MACHINERY Co., Tiffin, Ohio, 
announces, in connection with its suit 
against the Ajax Mfg. Co., of Cleveland, 
for infringement of the National Ma- 
chinery Co.’s patents Nos. 1,297,101 and 
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“Motors may all look pretty much alike, Lad 
— but there’s a whale of difference in the 


way they operate. 


“For example, take a look at this Lincoln ‘Linc- 
Weld’ driving this bulldozer. The plant super 
tells me he gets about a pound of torque per 


ampere of current from this ‘Linc-Weld’ Type 
DL. That’s more, he says, than he can get from 
others. Says that’s the reason you can go to 
a smaller size in a ‘Linc-Weld’— save money 
on the initial cost of the motor, and starter 


as well.” 


bi you telling me, Pop? The superiorities 
“HF of the ‘Linc-Weld’ half-high torque type 
DL’s are typical of the better operating charac- 


teristics of Lincoln’s entire line of A.C. motors. 


“Their steel construction gives them large air 
passages... cooler operation . .. greater over- 


load capacity. 


“These dollar saving advantages in the form of 
longer motor life, lower maintenance costs and 
less power consumption are yours when you 


buy ‘Linc-Weld’ motors — built by 


LINCOLN 


Manufacturers of “Linc-Weld’” Motors and “’Shield-Arc”’ Welders 


THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO 
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Emergency Fleet Welding Committee 
during the World War and was one of 
the organizers of the American Welding 
Society, its vice-president from 1920 to 
1922, and the recipient of the Miller 
Memorial Medal in 1929. In 1928, he was 
awarded the first prize of $10,000 in the 
Lincoln Co.’s international competition, 
sponsored by the American Society of 
Mechanical Engineers, He is a member 
of numerous engineering societies and 
acts on many technical committees. 


PirTspurRGH TESTING LABoraTory, Pitts- 
burgh, Pa., announces a new service for 
manufacturers, fabricators and  con- 
tractors in the welding field, known as 
the National Weld Testing Bureau, 
which is prepared to render several 
distinct types of services: Reports on 
welding processes, reports on weld speci- 
mens prior to construction, and similar 
reports made during construction, labor- 
atory tests of weld specimens, inspection 
of .welded products and structures, and 
investigations of special welding prob- 
lems. The Bureau will be in a position 
- to assist manufacturers, fabricators, and 
contractors to comply with such speci- 
fications, codes, or rules as may have 
been adopted. 


BripGerort SAFETY EMERY WHEEL Co., 
Inc., 1283 W. Broad St., Bridgeport, 
Conn., has appointed THomMas M. Regs, 
18 Fancourt St., Pittsburgh, Pa., repre- 
sentative for the company’s line of grind- 
ing machinery in the Pittsburgh district. 
Mr. Rees has been engaged in the sale 
of machine toots for many years, having 
formerly been with the Motch & Merry- 
weather Machinery Co., and later with 
the Pittsburgh office of Manning, Max- 
well & Moore, Inc., and the Arch Ma- 
chinery Co. 


HoMEStTEAD VALVE Mra. INe., 
Coraopolis, Pa., has appointed 
McCormick, IN¢., 5317 N. Second St., 
Philadelphia, Pa., exclusive represen- 
tative in the Philadelphia district for 
the sale of the company’s ‘Hypressure 
Jenny,” a vapor spray machine used for 
automotive, industrial, aeronautical, and 
building cleaning. F. J. Evans Engineer- 
ing Co., 1305 Watts Bldg., Birmingham, 
Ala., has been appointed exclusive rep- 
resentative in the state of Alabama. 


SeLas Co., 18th St. and Indiana Ave., 
Philadelphia, Pa., manufacturer of in- 
dustrial gas heating equipment, has re- 
cently expanded its business to include 
the design and construction of special 
automatic machinery for all types of 
industrial heating processes. P. R. 
Hoopes, well-known consulting engineer, 
has been retained as technical consultant 
on this work. 


PENROSE R. Hoopes, consulting me- 
chanical engineer, who for the last 
twelve years has maintained offices in 
Hartford, Conn., transferred his 
business to Philadelphia, and is now 
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located at 18th St. and Indiana Ave. in 
that city. Mr. Hoopes specializes in the 
design of automatic machinery and me- 
chanical products. 


L. H. Gumer Co., Tacony, Philadel- 
phia, Pa., held its annual employes’ 
picnic Saturday, August 5, at the Colum- 
bus Country Club, Eddington, Pa., when 
seven hundred people were present as 
the company’s guests. John S. Krauss, 
president of the Gilmer company, made 
a brief address of appreciation to the 
employes. 


NEW BOOKS 


THE IRREPRESSIBLE CONFLICT—BUSINESS 
Versus Finance, By David Cushman 
Coyle. 45 pages, 5 1/2 by 8 1/2 
inches. Published by the author, 
101 Park Ave., New York City. Price, 
single copies, 60 cents; two or more 
copies, 50 cents each; ten or more 
copies, 40 cents each. 

This is the third edition of a little 

book that deals with the causes of busi- 
ness depressions and outlines some of 
the adjustments that may be required 
to meet the new conditions of industry. 
It emphasizes the need for economic 
planning with particular reference to 
the distribution of income and the al- 
location of income between equipment 
and consumption. In his concluding 
section, entitled “The Dawn of Civiliza- 
tion,” Mr. Coyle draws an_ inspiring 
picture of the possibilities for a new 
order in which life will be enriched for 
mankind as a whole. Every man en- 
gaged in business or industry will find 
the time required to read this little book 
well spent. 
THE in INpustry. 25 
pages, 7 3/4 by 10 3/4 inches. Pub- 
lished by the Policyholders Service 
Bureau of the Metropolitan Life 
Insurance Co., 1 Madison Ave., New 
York City. 

This booklet presents the findings of 
a survey covering 5000 manufacturers, 
which summarizes the plans of 800 of 
these for dealing with the problem of 
the older employe. 


“TIN-FREE” LEADED BEARING BRONZE. By 
H. K. Herschman and J. L. Basil. 
18 pages, 6 by 9 inches. Published 
by the U. S. Department of Com- 
merce, Washington, D. C., as Re- 
search Paper No. 551 of the Bureau 
of Standards. Price, 5 cents, 


A YEARBOOK OF RAILROAD INFORMATION 
(1933 Edition). 96 pages, 4 by 6 
inches. Published by the Commit- 
tee on Public Relations of the East- 
ern Railroads, 143 Liberty St., New 
York City. 


OBITUARIES 


F. F. Woops, of 207 Fulton Bldg., Pitts- 
burgh, Pa., factory representative of 
Roots-Connersville-Wilbraham, Conners- 
ville, Ind., died at his home on August 3, 
after an illness of several weeks dura- 
tion. 

Before becoming associated with the 
R-C-W organization, Mr. Woods repre- 
sented the Hayton Pump & Blower Co., 
Appleton, Wis. When the _ industrial 
pump business of this firm was moved 
to Connersville several years ago, and 
T. R. Hayton, who had founded the com- 
pany, located there as engineer of the 
R-C-W centrifugal pump division, Mr. 
Woods was appointed district manager 
of the Pittsburgh area, continuing the 
sale of Hayton centrifugal pumps along 
with other R-C-W products. 


Frank W. PEEK, Jr., chief engineer 
of the Pittsfield, Mass., Works of the 
yeneral Electric Co., Schenectady, N. Y., 
and one of the company’s specialists in 
high-voltage work, was killed on July 26 
when his automobile was struck by a 
train near Gascones on the Gasp Pen- 
insula of Canada. Mr. Peek was born 
at Mokelumne Hill, Calif., in 1884. He 
graduated from Leland-Stanford Uni- 
versity in 1905 with the degree of 
Bachelor of Arts and received the degree 
of Master of Electrical Engineering at 
Union College in 1911. He became an 
employe of the General Electric Co. in 
1905, and was a recognized authority on 
the subject of lightning protection for 
both buildings and electric systems. 


COMING EVENTS 


SEPTEMBER 15-16—Annual convention 
of the NATIONAL ASSOCIATION OF FORE- 
MEN at Akron, Ohio. Secretary, E. H. 
Tingley, Refiners Bldg., Dayton, Ohio. 


OcToBER 2-6—NatTioNAL Con- 
GRESS AND Exposition in Detroit, Mich., 
under the auspices of the American So- 
ciety for Steel Treating. Secretary, W. 
H. Eisenman, 7016 Euclid Ave., Cleve- 
land, Ohio. 


OcrosER 2-6—Twenty-second annual 
Safety Congress and Safety Exhibition 
at the Stevens Hotel, Chicago, Ill. For 
further information address National 


Safety Council, Inc., 20 N. Wacker Drive, 
Chicago, Ill. 
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—this is a pin from one link of a 
Baldwin-Duckworth Chain. It would re- 
quire pages to explain the engineering 
experience which must enter into its 
design, the expert attention required 
in the selection, inspection and heat 
treating of materials used, and the 
manufacturing precision which is part 
of its construction. 


For example, this pin measuring 
5/16 in diameter must have sufficient 
strength to carry a load of 33 h.p. To 
accomplish this, every shipment of 
steel is inspected and tested separately 
before a single operation is started. 
Throughout the manufacturing process 
several other inspecting and testing 
operations are performed, and indi- 


vidually checked against established 
standards. 


= 


This engineering knowledge and 
efficiency and this manufacturing ac- 
curacy are some examples of the many 
details responsible for our deserved 
reputation of producing 


Dependable Drives 
For Every Purpose 


BALDWIN-DUCKWORTH CHAIN CORP 
SPRINGFIELD, MASSACHUSETTS 


FACTORIES AT SPRINGFIELD AND WORCESTER, MASSACHUSETTS 
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Bargains Today 
Scrap Tomorrow 


That's the story of lots of material bought to- 
day. Everybody loses in the scramble —the 
manufacturer who is forced to lower his stand- 
ards of quality—and the user who is dissatisfied 
with his “bargains” so dearly bought. 


Jacobs Chucks have always maintained the 
highest standard of quality—in fact year by 
year they are being improved—a little better 
steel here—new heat treatment there—result- 
ing in finer accuracy, greater gripping power, 
higher wearing quality all the time. 


Replace those old battered chucks that have 
lost their grip—are inaccurate or lack balance 
through constant use and possibly abuse, with 
new models—they'll inject new life into your 
drilling machines. 


Other JACOBS Products 


Chuck 


JACOBS 
Ball Bearing 
Super Chuck 
Combines a high degree 
of accuracy, gripping 
power, speed of opera- 
tion and durability. 


JACOBS 
Positive Drive 
Tap Chuck 


A New Model for heavy 
duty, or light sensitive 
tap holding. 


JACOBS 
Keyless Portomatic 
Chuck 


For portable tools and 
machine drilling where 
the keyless or self-tight- 
ening feature is desired. 


JACOBS 
Single Purpose 
Chuck 


A powerful, accurate 
small diameter chuck 
for holding single size 


tools. 


COUPON 


THE JACOBS MANUFACTURING CO. 


Just as Good as Always » Hartford, Connecticut, U. S. A. 


Just as Economical Send information on the complete Jacobs Line to: 
Just as Practical 
Name 
Address 
Use the coupon 
for catalogue City State 
matter on all 
Jacobs Chucks. Firm 
Position 
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GENERAL Exvectric Co., Schenectady, 
N. Y., and four of its associated com- 
panies have removed their New York 
offices to the new General Electric Build- 
ing, 570 Lexington Ave., at 51st St. 


Ohio 


& Swasey Co., Cleveland, 
Ohio, has received a contract for the 
design and construction of the new 
McDonald Observatory in southwestern 
Texas, including the second largest 
telescope in the world. The project will 
cost approximately $325,000, and, because 
of the delicate nature of the instruments 
to be manufactured, will require two 
and one-half years to complete. The tele- 
scope is approximately 26 feet long with 
a main mirror 80 inches in diameter. 
It will enable astronomers to photograph 
stars that are one million times fainter 
than the faintest star the unaided eye 
can see. 


ALLSTEEL Press Co., 12015 S, Peoria 
St., Chicago, Ill. manufacturer of the 
Verson Allsteel line of punch presses 
and sheet-metal working machinery, has 
appointed E. H. Merrick, Cook Bldg., 
Cleveland, Ohio, exclusive representative 
of the company in the Cleveland district. 


J. W. Davis, Cleveland manager of the 
Synthane Mfg. Corporation, Oaks, Pa., 
manufacturer of Synthane Laminated 
Bakelite, announces a change in the lo- 
cation of the Cleveland office. The new 
quarters are at Room 437, Penton Bldg., 
1213 W. 3rd St., Cleveland. 


FEDERATED SALES SERVICE, 537 Common- 
wealth Ave., Boston, Mass., announces 
the appointment of Epwarp T, CLARKE 
as Ohio representative of the company. 
Mr. Clarke will make his headquarters 
at 1236 Standard Bank Bldg., Cleveland. 


ALLEN DEVILBISS GuUTCHEsS, president 
of the DeVilbiss Co., Toledo, Ohio, man- 
ufacturer of spray-finishing equipment, 
left September 15 for a month’s business 
trip in England and France. 


Pacific Coast 


Haroip L. chief designing 
engineer of the Southern California 
Edison Co., Los Angeles, Calif., has been 
elected a vice-president of the American 
Society of Mechanical Engineers. Mr. 
Doolittle graduated from Cornell Uni- 
versity in 1906. He has been chairman 
of the Los Angeles Section of the So- 
ciety, and has been active in the affairs 
of the Hydraulic Division. At present, 
he is a manager of the Society and also 
a member of the American Society of 
Civil Engineers. 


Cuicaco Toot Co., 6 E. 
44th St., New York City, announces the 
opening of a branch office at 1028 Sixth 
Ave., S., Seattle, Wash., with A. M. 
ANDRESEN aS manager. 
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Pennsylvania and Delaware 


H. E. Ewart, formerly assistant chief 
engineer of the United Engineering & 
Foundry Co., Pittsburgh, Pa., is now 
representing the Bantam Ball Bearing 
Co., South Bend, Ind., in the Pittsburgh 
district, handling steel mill and indus- 
trial bearing applications. Prior to his 
connection with the United Engineering 
& Foundry Co., Mr. Ewart had been with 
the Tennessee Coal, Iron & Railroad Co. 
for several years. 


Mavsor A. E. CARPENTER, Vice-president 
and general manager of E. F. Houghton 
& Co., Philadelphia, Pa., sailed Septem- 
ber 13 to spend several weeks in Eng- 
land inspecting the new plant of E. F. 
Houghton & Co. of England, Ltd., in 


Major A. E. Carpenter, Vice-president 
and General Manager, E. F. Houghton 
& Co. 


Manchester, and conferring with their 
British representatives Edgar Vaughan 
& Co. Ltd., in Birmingham. 


A. R. Steatu, 502 Haverford Ave., 
Narberth, Pa., will represent the Ex- 
CetL-O Arrcrarr & Toot CorPORATION of 
Detroit, Mich., in the Philadelphia ‘er- 
ritory, handling the company’s complete 
line of products, including those of the 
Continental Tool Works Division and of 
the Krueger-Wayne Tool Co. Division. 
Mr. Sleath has been actively engaged in 
the machine tool industry for many 
years. 


W. C. Harris has been appointed 
assistant engineer of the transportation 
department of the General Electric Co. 
at Erie, Pa. Mr. Harris has been con- 
nected with the General Electric Co. 
since 1911, when he entered the testing 
department immediately after graduat- 
ing from the Virginia Polytechnic In- 
stitute. 


Ety C. HutcHinson, president of the 
Edge Moor Iron Co., Edge Moor, Del., 


has been elected a vice-president of the 
American Society of Mechanical Engi- 
neers. Mr. Hutchinson has been actively 
associated with the work of the Society 
for many years. He is chairman of the 
Power Test Code Committee for Hy- 
draulic Prime Movers and a member of 
many other committees. Previous to 
being elected vice-president, he served 
as a manager of the Society. 


COMING EVENTS 


OcToBER 2-6—NaTIONAL METAL Con- 
GRESS AND EXposiITION in Detroit, Mich., 
under the auspices of the American So- 
ciety for Steel Treating. Secretary, W. 
H. Eisenman, 7016 Euclid Ave., Cleve- 
land, Ohio. 


2-6—Twenty-second annual 
Safety Congress and Safety Exhibition 
at the Stevens Hotel, Chicago, Ill. For 
further information address National 
Safety Council, Inc., 20 N. Wacker 
Drive, Chicago, 


OcroneR 17-18—Sixteenth semi-annual 
meeting of the AMERICAN GEAR MANU- 
FACTURERS’ ASSOCIATION to be held at 
Penn-Lincoln Hotel, Wilkinsburg, Pa. 
J. C. McQuiston, manager-secretary, 
First National Bank Bldg., Wilkinsburg, 
Pa. 


JANUARY 6-13, 1934—Thirty-fourth an- 
nual AuToMoBILE SHOW at the Grand 
Central Palace, New York City, under 
the auspices of the National Automobile 
Chamber of Commerce, 366 Madison 
Ave., New York City. 


JANUARY 27-FEBRUARY 3—AUTOMOBILE 
Suow at the Coliseum, Chicago, IIl., un- 
der the auspices of the National Auto- 
mobile Chamber of Commerce, 366 
Madison Ave., New York City. 


OBITUARY 


A. S. MaxweELt, sales and advertising 
manager of J. H. Williams & Co., Buf- 
falo, N. Y., died at his home in Garden 
City, Long Island, on September 9. Mr. 
Maxwell had suffered for the last two 
years from a severe rheumatic condition 
which fatally affected his heart. He had 
been connected with the Williams or- 
ganization for many years, and was 
widely known throughout the auto- 
motive, industrial, plumbing, and pipe 
fields. 
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NEWS OF THE 


INDUSTRY 


California 


GeorcE H. Gates has been appointed 
division manager for the state of Cali- 
fornia by the Federated Sales Service, 
537 Commonwealth Ave., Boston, Mass. 
Mr. Gates will make his headquarters at 
880 Twenty-fifth Ave., San Francisco. 


Illinois and Michigan 


E. AKRIDGE and E. 
have recently been appointed sales engi- 
neers for the Foote Bros. Gear & Ma- 
chine Co., 5301 S. Weston Blvd., Chi- 
cago, Ill., in the Chicago territory. Mr. 
Popelar was previously connected with 
the Hildebrand Engineering Co. and the 
Industrial Engineering Co. 


INLAND STEEL Co., Chicago, IIl., an- 
nounces that A. M. Castle & Co., Chicago, 
have been appointed exclusive sales 
representatives of the company on the 
Pacific Coast, and will handle the sales 
of the company’s products through their 
Los Angeles, San Francisco, and Seattle 
offices. 


WILLIAM F. DALzeEN is now associated 
with the National Broach & Machine 
Co., Detroit, Mich., as vice-president. He 
was connected with the Michigan Tool 
Co., Detroit, for many years, and is 
well known throughout the cutting tool 
industry. 


Missouri 


W. K. Leacu, formerly with the Gen- 
eral Alloys Co., of Boston, Mass., is now 
associated with the American Manganese 
Steel Co., Chicago Heights, Ill., as sales 
manager of the Alloy Division. Mr. Leach 
is located at the St. Louis plant of the 
ceempany, 6600 Ridge Ave., St. Louis, Mo. 


Frep E. Bynum, of Oklahoma City, 
Okla., has become associated with the 
Inland Steel Co., Chicago, Ill. He will 
be affiliated with the St. Louis office, 
and will sell the company’s products in 
the states of Oklahoma and Arkansas. 
Mr. Bynum was formerly associated with 
the Gulf States Steel Co. 


New England 


Rosert G. Scorr has been appointed 
a vice-president of Revere Copper and 
Brass, Inc., 239 Park Ave., New York 
City, in charge of the Taunton-New 


Bedford Division, with headquarters at 
Taunton, Mass. Mr. Scott has been asso- 
ciated with this company since its in- 
ception in 1929, and was previously con- 
nected with the Rome Brass & Copper 
Co. and the Baltimore Copper Mills, both 
of which are now part of the Revere 
organization. 


W. E. Loy has been appointed general 
sales manager of the Union Twist Drill 
Co., Athol, Mass., with headquarters at 
Athol. Mr. Loy was president and gen- 


W. E. Loy, General Sales Manager 
of the Union Twist Drill Co. 


eral sales manager of the Ampco Twist 
Drill Co., Jackson, Mich., from 1928 to 
1933, and is well known in the automo- 
bile manufacturing trade and allied in- 
dustries. 


J. W. McIver, formerly manager of 
publicity for the Edison Lamp Works 
and later sales promotion manager for 
the RCA Radiotron Co., has been ap- 
pointed sales promotion manager of the 
Appliance Division, Merchandise De- 
partment, of the General Electric Co., 
Bridgeport, Conn. 


New York 


H. Boxer & Co., INnc., 101 Duane St., 
New York City, have made arrangements 
to represent the following companies as 
distributors: American Rolling Mill Co., 
manufacturer of stainless steel sheets. 
Simonds Saw & Steel Co., manufac- 
turer of stainless steel rods, plates, and 
strip; and chrome and chrome-nickel al- 
loys. Michiana Products Corporation, 


manufacturer of heat- and corrosion- 
resisting cast and fabricated alloys; 
carburizing and annealing lead and 
cyanide pots; furnace parts; and special 
alloys. 


PACKAGING MACHINERY MANUFACTURERS 
INSTITUTE, INc., 52 Wall St., New York 
City, has re-elected the following officers: 
President, H. H. Leonarp, vice-president 
and general manager of the Consolidated 
Packaging Machinery Corporation, Buf- 
falo, N. Y.; vice-presidents, R. L. Purt- 
NAM, president of the Package Machin- 
ery Co., Springfield, Mass., and H. Kirke 
BECKER, Vice-president and general man- 
ager of the Peters Machinery Co., Chi- 
cago, Ill. W. J. Donatp was re-elected 
executive vice-president and treasurer. 


KELLOGG & TREE is the name of a new 
company formed to engage in industrial 
sales promotion work, with offices at 300 
Madison Ave., New York City. The firm 
has been organized by Donald Lewis 
Kellogg, who for the last eight years 
has been identified with numerous mar- 
keting and distribution problems in 
sales management work, and Edward 
Wesley Tree, who has been engaged in 
management, industrial publishing, ad- 
vertising, and sales promotion work. 
Both Mr. Kellogg and Mr. Tree are engi- 
neers by profession. 


Sr. JoHN X-Ray Service, Inc., 30-20 
Thomson Ave., Long Island City, N. Y., 
announces that the company will conduct 
a course on metal radiography at its 
laboratory beginning February 5. There 
will be two evening sessions a week for 
a period of eight weeks. All branches 
of X-ray and gamma-ray inspection of 
engineering materials will be covered. 
For further information address the 
company. 


ToLEDO GENERAL Mra. Co., Toledo, Ohio, 
manufacturer of the Demco line of stan- 
dard and automatic sensitive drilling 
machines, has appointed Witson & 
Brown, Inc., machinery dealers, 30 
Church St., New York City, exclusive 
New York representatives. 


WaynNE H. Perry, who is attached to 
the office of J. W. Lewis, assistant to 
President Gerard Swope of the General 
Electric Co., Schenectady, N. Y., has 
been elected an assistant secretary of 
the company. He will have offices in the 
new G. E. building, 570 Lexington Ave., 
New York City. 


Ohio 

M. B. Barbe has been made district 
representative in northern Ohio for the 
Bantam Ball Bearing Co., South Bend, 
Ind. Mr. Barbe’s headquarters will be 
at 467 Ohio Ave., N. W., Warren, Ohio. 
He has been connected for six years with 
the selling and engineering of anti-fric- 
tion bearings. 
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A, V. Grove has been transferred from 
the Cleveland office of Steel & Tubes, 
Inc., to the sales department of the Chi- 
cago office. R. E. Dorie is now sales 
correspondent in the Cleveland office at 
224 E. 131st St. J. F. Krever is sales 
engineer at Cleveland. 


W. S. Gain, 416 Lafayette Bldg., Buf- 
falo, N. Y., and E, A. THORNWELL, 217 
Whitehall St., Atlanta, Ga., have been 
appointed district representatives of the 
magnet department for the Ohio Electric 
Mfg. Co., 5900 Maurice Ave., Cleveland. 


Percy W. FENNER, who has represented 
the Latrobe Electric Steel Co. in the 
Cleveland district for a number of years 
and was previously connected with 
William Jessop & Sons, Ltd., of Shef- 
field, England, has become a represen- 
tative of the Firth-Sterling Steel Co. in 
Cleveland, Ohio. 


Ross Mre. Co., manufacturer of lubri- 
cant pumps, announces the removal of 
its factory and offices to 6402 Cedar Ave., 
Cleveland, Ohio. 


Pennsylvania and Maryland 


Joun E. Fianer has been appointed 
representative in the Pittsburgh ter- 
ritory of the Ex-Cell-O, Continental Tool, 
and Krueger-Wayne Tool Divisions of 
the Ex-Cell-O Aircraft & Tool Corpora- 
tion, 1200 Oakman Blvd., Detroit, Mich. 
Mr. Figner’s headquarters are at 6388 
Penn Ave., Pittsburgh, Pa. 


O. B. ScuMeEttz, formerly of the Put- 
nam Machine Works of Manning, Max- 
well & Moore, and more recently con- 
nected with the Arch Machinery Co., 
of Pittsburgh, has become associated 
with Thomas M. Rees, 18 Fancourt St., 
Pittsburgh, Pa., in representing the 
Bryant Machinery & Engineering Co. in 
the Pittsburgh district. The lines handled 
for Bryant in this district include 
Dreses radial drills, Boye & Emmes 
lathes, Ohio horizontal boring, drilling 
and milling machines, shapers and plan- 
ers, Cleereman heavy-duty drills, Kling 
heavy-duty grinders, Imperial arc weld- 
ers, and Thompson grinders. The Bridge- 
port Safety Emery Wheel Co. and the 
Greenfield Tap & Die Corporation are 
also represented. 


WaLiace I. Coustns has been ap- 
pointed representative for the Louis 
Allis Co., Milwaukee, Wis., manufacturer 
of direct- and alternating-current mo- 
tors, in the staté of Delaware and the 
_ District of Columbia, with headquarters 
at 4402 Kathland Ave., Baltimore, Md. 


Texas 


INLAND STEEL Co., Chicago, IIl., has 
opened a sales office at 1511 Kirby Bldg., 
Dallas, Tex. This office will have charge 
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of sales in the state of Texas (with the 
exception of the city of El Paso) and the 
city of Shreveport, La. F. B. McKinney 
will be district sales manager. 


Wisconsin and Minnesota 


As part of an extensive national sales 
expansion program, the Louis ALLIS 
Co., of Milwaukee, Wis., announces the 
appointment of four new members to 
its sales organization as follows: C. F. 
CaTE, 212 N. 8rd St., Albuquerque, New 
Mexico, has been appointed representa- 
tive for the state of New Mexico. Rosert 
B. SODERBERG will represent the company 
in the state of Connecticut, with head- 
quarters at 196 Palm St., Hartford, Conn. 
N. O. LAwyeEr has joined the sales or- 
ganization, working out of the company’s 
New York office located at Room 385, 
50 Church St. G. W. Conner has joined 
forces with the Cincinnati office, which 
is located at 1124 Chamber of Commerce 
Building. 


RacinE Toot & MACHINE Co., Racine, 
Wis., writes that the company has made 
a shipment of more than ordinary in- 
terest, having recently exported three 
hydraulic production metal-cutting saws 
to Vatican City, Italy, the order having 
been placed by the company’s Italian 
representative, Societa Anonima Emanu- 
ele Mascherpa, Milan. 


Huau L. Ruscu has been elected vice- 
president of the Northern Pump Co., 
Minneapolis, Minn. Mr. Rusch was for- 


Hugh L. Rusch, Vice-president 
of the Northern Pump Co. 
Minneapolis, Minn. 


merly supervisor of the Technical Data 
Section and of the Performance Report 
Section with the Johns-Manville Corpo- 
ration, and prior to that was eastern 
district manager for Arthur C. Nielsen, 
Inc. 


OBITUARIES 


Hersert H. Dewey, vice-president of 
the International General Electric Co., 
Inc., died at his home in Schenectady, 
N. Y., on October 25, following a short 
illness. 

Mr. Dewey graduated from St. Law- 
rence University in 1904, and joined the 
General Electric Co. in 1907 as a student 
engineer, Two years later he was 
assigned to the power and transmission 
section of the power and mining depart- 
ment, and had charge of that section 
from 1916 to 1921. He was made assist- 
ant engineer of the central station de- 
partment when, in 1921, the power and 
mining and the lighting departments 
were consolidated under the name of the 
central station engineering department. 
In 1927 and again in 1928 he went to 
U. S. S. R. for the company, and in 
December, 1928, was appointed vice-pres- 
ident of the International General Elec- 
tric Co., with supervision of all interests 
of the company in connection with 
U. S. S. R. business. 

Long considered a specialist on public 
utility engineering development, Mr. 
Dewey was called upon on several occa- 
sions to travel extensively in the inter- 
ests of the company. In 1919, he visited 
Chile in connection with engineering 
projects of the Chile Exploration Co. of 
Antofogasta, and the Braden Copper 
Co. of Santiago. In 1921 Mr. Dewey 
spent eight months in Australia, assist- 
ing in negotiations for electric equip- 
ment for the development and transmis- 
sion of power from the brown coal fields 
of Victoria for the supply of Melbourne. 


Myron F. Westover, who retired in 
1928 after having been secretary of the 
General Electric Co. for thirty-four 
years, died at his home in Schenectady, 
N. Y., on October 21, at the age of 
seventy-three years. 

Born near Vinton, Ia., in 1860, Mr. 
Westover was graduated from the law 
school of the University of Iowa, and in 
1882 was admitted to the bar. Four years 
later he went to Boston, and in 1888 be- 
came secretary to Charles A. Coffin, then 
treasurer and manager of the Thomson- 
Houston Electric Co., a predecessor of 
the General Electric Co. 

In 1893 Mr. Westover was elected 
assistant treasurer of the new General 
Electric Co., and in the following year 
was elected secretary. He was partic- 
ularly interested in that part of his work 
that pertained directly to the employes; 
he had charge of all insurance matters, 
was a collaborator in determining the 
company’s pension policies and plans, 
and was a member of the pension board 
from its foundation. He was largely 
responsible for the adoption of the first 
group life insurance plan for G. E. em- 
ployes in 1919. 
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SAMUEL RyNN Morrow, manager 
of the Birmingham office of the Chain 
Belt Co., died October 29 from pneu- 
monia, following an operation for ap- 
pendicitis. Mr. Morrow was a graduate 
of the Missouri School of Mines, a mem- 
ber of the Birmingham Engineers Club, 
and a past chairman of the Birmingham 
section of the American Society of Me- 


chanical Engineers. The management of 
the Chain Belt Co.’s office in Birming- 
ham will be continued by Mr. Morrow’s 
sons. 


JosEPH W. Davis, the Ohio represen- 
tative of Synthane Corporation, Oaks, 
Pa., died at his home in Cleveland on 
October 21. 


NEW BOOKS AND PUBLICATIONS 


THE Book oF STAINLESS STEELS. Edited 
by Ernest E. Thum. 631 pages, 6 by 
9 inches; 200 illustrations. Published 
by the American Society for Steel 
Treating. Sold by THE INDUSTRIAL 
Press, 148 Lafayette St., New York 
City. Price, $5 postpaid. 

In view of the constantly increasing 
use and many possible applications of 
stainless steel, this book—the first one 
to appear on American practice—will 
undoubtedly prove of interest to a wide 
circle of readers. It is unusual in treat- 
ment, having been produced through the 
collaboration of seventy-seven author- 
ities on the making and using of the 
various kinds of heat- and corrosion- 
resistant chrome alloys. The material 
is divided into four parts: The first part, 
dealing with production and fabrication, 
covers foundry practice; rolling mill 
practice; manufacture of seamless tubes; 
machining; forging; pipe bending; 
drawing; plate fabrication; forming; 
cold upsetting and punching; pickling, 
grinding, and polishing; heat-treatment; 
welding; and chromium plating. The 
second section describes the properties 
of typical alloys and shows the effect 
of varying compositions, heat-treatments, 
etc. The third section discusses the ap- 
plications in a wide variety of industries 
and describes how the requirements of 
each industry are met. The fourth sec- 
tion contains a list of trade names 
grouped according to chemical composi- 
tion of the different products, as well as 
a list of manufacturers. This book brings 
together a fund of definite information 
which should be of great value to those 
who use the corrosion-resistant steels. It 
will undoubtedly suggest profitable ap- 
plications to manufacturers who have 
not yet realized the possibilities of these 
materials in their fields. 


Unirorm Cost ACTIVITIES IN TRADE AND 
Inpustry. 46 pages, 8 1/2 by 11 
inches. Published by the Policy- 
holders Service Bureau of the 
Metropolitan Life Insurance Co., 1 
Madison Ave., New York City. 

AS a means of combatting the unsatis- 
factory conditions that have arisen out 
of uncontrolled price competition and ex- 
cessive price cutting, many business men 


are giving serious consideration to the 
need for some plan of uniform cost ac- 
counting specifically adapted to the prob- 
lems of their trade and industry. The 
pamphlet under review has been brought 
out to meet this need. It recounts the 
cost experiences of more than seventy- 
six trade associations and gives, in addi- 
tion, the ideas of a number of executives 
in a wide variety of industries. Pro- 
cedures entailed in administering uni- 
form cost activities and methods of pre- 
paring uniform cost accounting manuals 
are outlined. 


REPORT OF THE NATIONAL SCREW THREAD 
COMMISSION. 171 pages, 6 by 9 
inches. Published by the U. S. De- 
partment of Commerce, Washington, 
D. C., as Miscellaneous Publication 
No. 141 of the Bureau of Standards. 
Price, 15 cents. 


COMING EVENTS 


DECEMBER 4-7—Annual meeting of the 
AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS in the Engineering Societies 
Building, New York. Calvin W. Rice, 
secretary, 29 W. 39th St., New York City. 


JANUARY 6-13, 1934—Thirty-fourth an- 
nual AUTOMOBILE SHOW at the Grand 
Central Palace, New York City, under 
the auspices of the National Automobile 
Chamber of Commerce, 366 Madison Ave., 
New York City. 


JANUARY 22-25—Annual meeting of 
the Society oF AUTOMOTIVE ENGINEERS 
at Detroit, Mich. John A. C. Warner, 
general manager, 29 W. 39th St., New 
York City. 


JANUALY 27-FEBRUARY 3—AUTOMOBILE 
SHow at the Coliseum, Chicago, IIl., un- 
der the auspices of the National Automo- 
bile Chamber of Commerce, 366 Madison 
Ave., New York City. 


Marcu 7—Regional meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at Washington, D. C. C. L. War- 
wick, secretary-treasurer, 1315 Spruce 
St., Philadelphia, Pa. 


June 25-29—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at Chalfonte-Haddon Hall, Atlantic 
City, N. J. C. L. Warwick, secretary- 
treasurer, 1315 Spruce St., Philadelphia, 
Pa. 


OcToBeR 22-26, 1934—Annual meeting 
of the AMERICAN FOUNDRYMEN’s ASSO- 
CIATION and Fifth International Foundry 
Congress and Exposition in the New 
Auditorium, Philadelphia, Pa. C. E. 
Hoyt, executive secretary-treasurer, 222 
W. Adams St., Chicago, Ill. 


Metal-Cutting Demonstration 
at Stevens Institute 


As part of the celebration to be held 
December 7 at Stevens Institute in 
Hoboken, N. J., in honor of the fiftieth 
anniversary of the graduation of the 
late Frederick W. Taylor, a metal-cut- 
ting demonstration will be staged. This 
demonstration has been so planned that 
it will show the increase in cutting effi- 
ciency of steel tools effected by the 
work of Mr. Taylor. 

To insure the best possible cutting 
conditions, a lathe has been secured 
with ample power, rigidity, and speed. 
The tools will be hardened under the 
best possible conditions and will be uni- 
formly ground on an automatic tool 
grinder. A graphic cut-meter has been 
devised, making it possible to read the 
cutting speed from any part of the 
auditorium. Tools will be tested to give 
minimum over-all cost under average 
conditions, as well as to destruction. 

In the tests, five kinds of tools will 
be used, made, respectively, from plain, 
high-carbon tool steel; self - hardening 
tool steel, hardened as recommended by 
its manufacturer; the same steel hard- 
ened as recommended by Taylor; a steel 
as nearly as possible like that which 
Taylor considered best in his time; and 
a modern high-speed steel of the stan- 
dard 18-4-1 analysis. 


Construction Industry 
Expands 


Contracts for the design and construc- 
tion of industrial plants obtained by the 
Austin Co., Cleveland, Ohio, engineers 
and builders, show a sharp gain over 
corresponding periods of 1932. For the 
third quarter of this year, the contracts 
awarded to the Austin Co., in dollar 
value, were nearly three times as great 
as those awarded during the correspond- 
ing quarter of 1932. Since January 1, 
Austin contracts have nearly doubled, 
as compared with last year. 
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Bibliography on the 
Cutting of Metals: 


In 1930, the American Society of Me- 
chanical Engineers published a “Bibli- 
ography on the Cutting of Metals,’”’ com- 
piled by Professor O. W. Boston, of the 
University of Michigan. It included 770 
references, with short abstracts, cover- 
ing the period from 1866 to 1930. Since 
the publication of this bibliography, 
Professor Boston has compiled 990 addi- 
tional references with abstracts, bring- 
ing the work up to date. This bibliog- 
raphy will be published if there is a 
sufficient demand for it. It will sell at 


Monarch Demonstration 
Exhibition 

The Monarch Machine Tool Co., Sid- 
ney, Ohio, has developed a number of 
new machines, including a _ tool-room 
surface grinder, a Magna-Matic full- 
automatic lathe, and a cam-milling at- 
tachment. In order to bring these de- 
velopments to the attention of men in 
the industrial field, a permanent demon- 
stration or exhibit is being staged at the 
company’s plant in Sidney, to which 
executives and engineers are invited. 
Several large groups have already visit- 
ed the exhibition. 


Machine Tool Orders Show 


Steady Increase 


Machine tool orders have shown a 
steady increase and are now substan- 
tially above the summer level, accord- 
ing to Philip E. Bliss, president of the 
Warner & Swasey Co., Cleveland, Ohio. 
“The orders are mostly for replacement 
of existing equipment,” says Mr. Bliss. 
“The individual orders are small, but 
the number of them is larger; and they 
are coming in from a wide variety of 
industries. Apparently manufacturers 
in general are beginning to rehabilitate 
their plants with the expectation of bet- 


a price merely to cover cost (in any 
event not to exceed $2), depending upon 
the number of copies ordered. Those 
interested should write to Prof. Boston, 
University of Michigan, Ann Arbor, Mich. 


A Group of Production Executives Visit- 
ing the Monarch Machine Tool Co.’s 
Permanent Demonstration Exhibition 


ter business through the winter. While 
the level of the machine tool business 
is still far below normal, it is better 
than it has been at any time for two 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, ETC., 
REQUIRED BY THE ACT OF CONGRESS OF MARCH 33, 1933, 


of Macuinery, published monthly at New York, N. Y., for October 1, 
1933. 


State of New York 
County of New York 4 


Ss. 


Before me, a Notary Public, in and for the state and county aforesaid, 
personally appeared Edgar A. Becker, who having been duly sworn ac- 
cording to law, deposes and says that he is the treasurer of The Indus- 
trial Press, Publishers of MacutNery, and that the following is, to the 
best of his knowledge and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for the date shown in the 
above caption, required by the Act of March 3, 1933, embodied in sec- 
tion 537, Postal Laws and Regulations, printed on the reverse of this 
form, to wit: 


1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, The Industrial Press, 140- 
148 Lafayette St., New York; Editor, Erik Oberg, 140-148 Lafayette St., 
New York; Managing Editor, None; Business Managers, Robert B. 
Luchars, 140-148 Lafayette St., New York; Edgar A. Becker, 140-148 
ig St.. New York; and Erik Oberg, 140-148 Lafayette St.. 
New York. 


2. That the owners of 1 per cent or more of the total amount of 
stock are: The Industrial Press, 140-148 Lafayette St., New York; 
Estate of Alexander Luchars, 140-148 Lafayette St., New York; Louis 
Pelletier, 140-148 Lafayette St., New York; Erik Oberg, 140-148 Lafay- 
ette St., New York; Robert B. Luchars, 140-148 Lafayette St., New 
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York; Edgar A. Becker, 140-148 Lafayette St., New York; Laura A. 
Brownell, 140-148 Lafayette St., New York; Franklin D. Jones; 140-148 
Lafayette St., New York; Elizabeth Y. Urban, 163 Western Drive, Long- 
meadow, Mass.; and Helen L. Ketchum, Atlantic Ave., Cohasset, Mass. 


3. That there are no bondholders, mortgagees, or other security 
holders. 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only the 
list of stockholders and security holders as they appear upon the books 
of the company, but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee or in any other 
fiduciary relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief as to the cir- 
cumstances and conditions under which stockholders and security holders 
who do not appear upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona fide owner; and 
this affiant has no reason to believe that any other person, association, 
or corporation has any interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 


EDGAR A, BECKER, Treasurer 
Sworn to and subscribed before me this 22nd day of September, 1933. 


CHARLES P. ABEL, 
Notary Public, Kings County No. 319 
Kings Register No. 5120 
New York County No. 207. New York Register No. 5-A-128. 
(My commission expires March 30, 1935) 


(SEAL) 


| | 

2 

| 

” 

years. 

t 
* 

: 

‘ 


An informative booklet,‘‘Seamless Tube Stand- 
ards’’, may open the way to new economies 
for you in your shop. Write for it today. 


e mechanical tubing 


CONOMY in the production of mechanical parts 

can be substantially bettered, and with increased 
satisfaction for the user, by adopting NATIONAL- 
SHELBY Seamless Tubing as the basic material. Dif- 
ferent shapes, with ample variety of diameters and 
wall-thicknesses, are available. A single cut or light 
grinding may be the only operation necessary to turn 
out the finished part. Grades and treatments of steel 
are made to suit the intended use. The greatest uni- 
formity in all respects is assured. 


To obtain the quality and dependability that have 
made the name “SHELBY” preeminent wherever seam- 
less tubing is used, be sure you specify NATIONAL- 
SHELBY, made by the largest manufacturer of tubular 
products in the world. 


NATIONAL TUBE COMPANY - Pittsburgh, Pa. 
Subsidiary of United WS States Steel Corporation 


NATIONA 


SEAMLESS. MECHANICAL TUBIN 
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OBITUARIES 


Clifford F. Messinger 


CLirrorD F. MESSINGER, president of 
the Chain Belt Co., Milwaukee, Wis., 
died suddenly on the evening of Decem- 
ber 12 at his home in Milwaukee. He was 
in apparently excellent health, had been 
at the office all day on the day of his 
death, and was reading at home when 
he was suddenly seized with a heart 
attack. 

Mr. Messinger was born in New Haven, 
Conn., in 1889, and graduated from the 
Sheffield Scientific School of Yale Uni- 
versity in 1911, after which he entered 
the service of the Chain Belt Co. as a 
student apprentice. In 1913, he became 
advertising manager, and then, succes- 
sively, sales manager, general manager, 
vice-president, and president, to which 
last office he was elected in 1930. 

In addition to being a director in the 
Chain Belt Co, he was also a director 
in the Interstate Drop Forge Co., the 
Sivyer Steel Casting Co., and the Fed- 
eral Malleable Co., all of Milwaukee. He 
was also president and one of the di- 
rectors of the Stearns Conveyor Co. of 
Cleveland, Ohio, and a trustee of the 
Northwestern Mutual Life Insurance Co. 
of Milwaukee, as well as president of the 
Milwaukee Metal Trades Association. At 
one time he also held the office of pres- 
ident of the Mixer Manufacturers Bureau 
and chairman of the Malleable Chain 
Manufacturers Institute. 

In 1917, Mr. Messinger married Ger- 
trude Merker of Milwaukee. He is sur- 
vived by his wife and four children, and 
also by a brother, C. Raymond Messinger 
ot Chicago, president of the Oliver Farm 
Equipment Co. 


WHEATON B. KUNHARDT, chairman of 
the board of directors and former pres- 
ident of the Carpenter Steel Co., Read- 
ing, Pa., manufacturer of tool, alloy, and 
stainless steels, died suddenly, follow- 
ing a heart attack, at his home, 100 Cen- 
tral Park, South, New York City, on 
November 23 at the age of seventy-four. 

Mr. Kunhardt was born at New 
Brighton, S. I., July 13, 1859. He grad- 
uated from the School of Mines, Colum- 
bia University, in 1880, with the degree 
of Mining Engineer. In 1914 he received 
the degree of Master of Science from 
Columbia. 

From 1880 to 1882 he engaged in grad- 
uate study and traveling abroad. From 
1883 to 1895 he practiced the profession 
ot mining engineering. In 1895 he be- 
came connected with the Carpenter Steel 
Co., of which he was made treasurer in 
1904 and general manager in 1916. In 
1920 he became chairman of the board 
of directors. From 1906 to 1918 he served 
also as treasurer of the Parish Mfg. Co. 
at Reading, Pa.. maker of automobile 
frames. 
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Mr. Kunhardt was a member of the 
American Institute of Mining and Met- 
allurgical Engineers and the American 
Iron and Steel Institute. 


TinLMAN D. Lynen, formerly consult- 
ing metallurgical engineer with the 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., died at his home in 
Edgewood, Pa., after several months’ ill- 
ness, at the age of sixty-six. Mr. Lynch, 
who recently retired from active duties, 
was one of the best known metallurgical 
engineers in the United States, and was 
a past president of the American Society 
for Steel Treating. He was born in Har- 
rison County, W. Va., in 1867 and grad- 
uated in 1891 from Virginia University 
with the degree of Civil Engineer. He 
joined the Westinghouse organization in 
1899 and remained with that company 
until his recent retirement. 


COMING EVENTS 


JANUARY 6-13—Thirty-fourth annual 
AUTOMOBILE SHOW at the Grand Central 
Palace, New York City, under the 
auspices of the National Automobile 
Chamber of Commerce, 366 Madison Ave., 
New York City. 


JANUARY 22-25—Annual meeting of the 
SoclETY OF AUTOMOTIVE ENGINEERS at 
Detroit, Mich. John A. C. Warner, gen- 
eral manager, 29 W. 39th St., New York 
City. 


JANUARY 27-FEBRUARY 3—AUTOMOBILE 
SHow at the Coliseum, Chicago, III., un- 
der the auspices of the National Auto- 
mobile Chamber of Commerce, 366 Mad- 
ison Ave., New York City. 


JANUARY 31—Joint district meeting of 
the American Foundrymen’s Associa- 
tion, the Cleveland Engineering Society, 
and the Cleveland Section of the Amer- 
ican Society of Mechanical Engineers at 
the Hotel Statler, Cleveland, Ohio. Sub- 
ject: ‘Recent Progress in the Develop- 
ment of Gray Iron, Steel, and Malleable 
Iron Castings.” Frank G. Steinebach, 
Chairman, Joint Committee, The Foun- 
dry, Cleveland, Ohio. 


Marcu 7—Regional meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at Washington, D. C. C. L. War- 
wick, secretary-treasurer, 260 S. Broad 
St., Philadelphia, Pa. 


JuNE 25-29—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at Chalfonte-Haddon Hall, Atlantic 
City, N. J. C. L. Warwick, secretary- 
treasurer, 260 S. Broad St., Philadelphia, 
ra. 


NEW PAMPHLETS 


Sinicosis. 32 pages, 54% by 7% inches. 
Published by the Industrial Health 
Section, Metropolitan Life Insurance 
Co., New York City. A limited num- 
ber of copies available free of 
charge. 

In view of the increasing attention 
given to the effects of silica dust on the 
health of workers, the Metropolitan Life 
Insurance Co. has considered it timely 
te prepare a booklet for the information 
of plant superintendents and foremen in 
plants where silica dust is present. In 
the metal-working industries, the pro- 
cesses particularly referred to are grind- 
ing, buffing, burnishing, polishing, and 
sand-blasting. The book contains a great 
deal of information showing how to 
avoid or minimize harmful effects from 
silica dust. 


THE OF THE SPARK TEST AS ApP- 
PLIED TO COMMERCIAL STEELS, By 
R. W. Buzzard. 14 pages, 6 by 9 
inches. Published by the U. S. De- 
partment of Commerce, Washing- 
ton, D. C., as Research Paper No. 
605 of the Bureau of Standards. 
Price, 5 cents. 


STATISTICS OF Moror TrRucK OPERATION 
IN Iowa. By Robley Winfrey. 72 
pages, 6 by 9 inches. Published by 
the Iowa State College of Agri- 
culture and Mechanic Arts, Ames, 
Iowa, as Bulletin 114 of the Engi- 
neering Experiment Station. 


CALENDARS 


UNITED ENGINEERING & FouNDRY Co.., 
Pittsburgh, Pa., manufacturers of rolls 
and rolling mill equipment. 


Hyatt ROLLER BEARING 

GENERAL 

DrivEr-Harris Co., Harrison, N. J., 
manufacturer of Nichrome alloys. 


Co., Newark, 


ELectric Co., Schenectady, 


* * 


Almost the sole piece of real wisdom 
that has come to us in the mass of 
papers and speeches on the Recovery 
Program is in “A Letter to the Pres- 
ident,” written by Ralph E. Flanders of 
the National Machine Tool Builders’ 
Association, chairman of the Code Com- 
mittee of that organization, which spon- 
sors the letter.—Commerce and Finance. 

{This letter was published in Decem- 
ber MACHINERY, page 225.—Ep1ror. | 
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THE WHITNEY MEG. CO. 
HARTFORD, CONN. 


GENTLEMEN: 


Kindly send a copy of your new V-115 Roller 
Chain and Sprocket Catalog to — 


Company 


Title 
V-115-3 


HROUGHOUT industry, Whitney Roller Chain 
T Drives fill a definite need for a mechanical 
power transmission medium of high efficiency and great 
dependability. Their outstanding performance has 


helped to solve many difficult power drive problems. 


Long life, capacity for overload, greater reliability 
and economical maintenance are but a few of the many 
advantages which have made Whitney Roller Chain 
Drives the choice of leading machinery builders and 
users. 


The new Whitney Roller Chain and Sprocket 
Catalog V-115 has much valuable information for 
engineers, production men and those who specify 
or purchase power transmission equipment. It will 


gladly be sent on receipt of the coupon shown. 


BOSTON CLEVELAND NEW YORK 
CHICAGO DETROIT 


SAN FRANCISCO 
PHILADELPHIA SYRACUSE 


THE WHITNEY MEG. CO., HARTFORD, CONN. 
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Classified Contents of this Numb 
DESIGN, FIXTURE AND TOOL MATERIALS, METALS, AND ALLOYS 
Fixtures for Tapping Small Parts at High Speed— Selecting Steels for Industrial Gearing— 
Hand-Operated Bending Fixture for Sheet-Metal Zinc in Relation to 287 
Parts—By Feuer 281 Bronze Castings Now Made for Every Requirement 299 
Clamping Methods for Jig Used in Drilling Long Aluminum Reduces Non-Profit Paying Loads of 
Simple Counting Plate for Preventing Errors in Phenoli : e 
Lathe V-Block for Drilling Cross-Holes— 
Bushings- 985 The Colors of the Rainbow are Now Rivalled by 
Seamless Pipe and Tubing Made by the Diescher 
DESIGN, MACHINE Cast Crankshafts—A Feature of the New Ford.... 300 
The Evolution of an Automatic Oil Burner....... 2638 
New Standard for Tapered Roller Bearings....... 264 
Reversible Ratchet Mechanism NATIONAL INDUSTRIAL RECOVERY 
Sliding Cam with Endless Groove for Reducing Trained Engineers and Shop Executives Available 271 
Cam Size and Stroke—By J. E. Fenno......... 276 All Over the World Somebody Gets Work from a 
The Aims and Accomplishments of the N.R.A.— 
DIEMAKING, DIE DESIGN, AND PRESS WoRK Board to Administer Machine Tool Code......... 317 
Reverse Drawing of Conical Shells— 
NEWS OF THE INDUSTRY 
HEAT-TREATING METHODS The Fiftieth Anniversary of the Cincinnati Milling 
Annealing Steel Blanks in a Controlled Atmosphere Norton Co. Holds an Extensive Exhibit........... 318 
Cuts Cost of Formed Parts—By M. W. Brewster 265 319 
INSPECTION EQUIPMENT 
Q SHOP PRACTICE 
Photo-Electric Relay Used on Spring-Testing 1934 Will See Great Advances in Broaching— 
Brake-Valve Grinding-In Machine ............... 264 
The “Running in’ of Bearings... 264 
Truck for Moving Heavy Machinery— 
MANAGEMENT PROBLEMS By R. M. 285 
. 2 Designing Dowels to Facilitate their Removal 
Forestalling Labor Troubles. 267 Hydraulically from Blind Holes............... 285 
O74 Turret Lathe Equipment for Boring and Thread- 
ing Oil-Well Casing Couplings—By P. H. Bryant 286 
An Old and Well-Known Truth Once More 9 
Progress is Made by Evolution, Not by Revolution 287 A Study of Stresses in Welded Joints............ 291 
Binding Power of Verbal Contracts— Grinding the Springs for “Knee-Action” 
Your Progress Depends Upon Your Knowledge of Your Industry 
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ALL CONTROLS YOU NEED— 


for Short and Long Run Production Jobs 


ARE AT THE FRONT 
ON THE No. 22 


HANGE speeds — change feeds — adjust 
table—adjust spindle head— in fact all the 
controls required for efficient handling of short and 
long run production jobs are conveniently grouped, 


gz at the front, on the Brown & Sharpe No. 22 Plain 
A Milling Machine. 


This convenience not only gives a higher efficiency 
of operation but also enables quicker setups and 
changes from one job to another in addition to 
reducing the non-productive time when changing or 
sharpening cutters. 


For accurate, high production possibilities at low 
cost, the No. 22 possesses many features unusual in 
a production milling machine. 


A sixteen-page folder giving the ad- 
vantages of this machine on Short and 
Long Run Production Jobs will be 
sent on request. 


BROWN 


BROWN & SHARPE MFG. CO. 


SHARPE 


PROVIDENCE, R.I., U.S.A. 


Hand Adjustment 


Quick setups 
of Table and Head 


when changing 
cutters 
and arbors 


Change Speeds 


Convenient 
handling of 
vertical 
milling 
attachment 
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Josern S. Orcus.e, a consulting engi- 
neer with the Worthington Pump & Ma- 
chinery Corporation, Harrison, N, J., 
died at the Hahnemann Hospital in 
Philadelphia on December 24, 1933, at 
the age of thirty-nine. Mr. Oechsle was 
one of the founders and subsequently 
president of Metalweld, Inc., of Philadel- 
phia, manufacturer of portable air com- 
pressors, before its consolidation with 
the Worthington organization in 1981. 


WILLIAM BANcrorr Porrer, aged sev- 
enty years, long the engineer of the Gen- 
eral Electric Co.’s railway department 
and a veteran of electric traction work 
in America, died January 15 at his home 
in Schenectady as the result of a heart 
attack. Mr. Potter retired September 1, 
1930, after forty-three years of service 
with the General Electric Co. and the 
Thomson-Houston Electric Co., one of its 
predecessors. 


NEW BOOKS AND PUBLICATIONS 


Cost AND Propuction HANpBooK, Edited 
by A. P,. Alford, 1544 pages, 5 by 
7 1/2 inches, Published by the 
Ronald Press Co. Sold by Tne In- 
DUSTRIAL Press, 148 Lafayette St., 
New York City. Price, $7.50. 

It is impossible in a brief space to 
adequately review so extensive a volume 
as this, crammed full of information 
useful to any one responsible for the 
management of an _ industrial plant, 
especially as regards costs and produc- 
tion. This “Cost and Production Hand- 
book” is an entirely pew volume, al- 
though the foundation for it was laid 
by the well-known “Management's Hand- 
book,” published ten years ago by the 
same author. 

The new handbook, however, differs 
to a marked degree in concept, topics, 
and treatment from the earlier volume. 
The previous book was a pioneer work 
which sought to organize the informa- 
tion available on the administration 
and operation of industrial and business 
companies. The present work presents 
organized information in the same field 
from a point of view which is, at once, 
both narrower broader—narrower 
in that it is restricted to manufacturing 
operations, and broader in that it in- 
cludes more activities in its field than 
its predecessor. It further presents the 
developments and improvements of a 
decade of intense progress in this field. 

The purpose of the book is to cover 
all the activities of industrial operation. 
Overything presented is from the prac- 
tice of representative companies and the 
experience of successful executives and 
managers. It is not the work of any 
one man, but has been created by a board 
of eighty contributing and consulting 
managers and engineers, each of whom 
has special qualifications for the writing 
or reviewing that he has done. 

As mentioned, to give even a concep- 
tion of the broad and diversified contents 
is not possible in a brief review. A gen- 
eral idea of the subjects covered may, 
however, be obtained by listing the 
twenty-eight sections of the book: State- 
ments and Reports; Production and Ex- 
' pense Budgets; Factory Organization; 
Measures of Factory Performance; Pro- 
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duction Planning and Control; Simplifi- 
cation and Standardization; Purchasing; 
Raw Materials Estimating; Inventory 
Control and = Storeskeeping; Job and 
Methods Standardization; Rate Setting; 
Incentive Plans; Timekeeping and Pay- 
roll Procedure; Buildings and Fixed 
Equipment: Machinery; Small Tools; 
Handling Materials; Plant and Service 
Costs; Cost Accounting Methods; Stand- 
ard Costs: Cost Analysis; Depreciation 
and Obsolescence; Estimating Product 
Cost; Development and Research; Prin- 
ciples of Industrial Engineering; Labor; 
Operating Charts; Symbols and Classifi- 
cations. 


Arc Weipinc Hanprook, By C. J. Holslag. 
274 pages, 5 by 71/2 inches. Pub- 
lished by the Electric Are Cutting 
& Welding Co., 152 Jelliff Ave., New- 
ark. N. J. Price, $1.50. 


This is the seventh edition of a book 
written by the chief engineer of the 
Electric Are Cutting & Welding Co. for 
the purpose of providing a_ practical 
manual of instruction in are welding. 
The methods are described in a simple 
and clear manner, so that the beginner 
can easily understand both the equip- 
ment and the processes. Although the 
author has kent in mind the needs of 
the beginner, the work will also prove 
of value to the engineer, draftsman, and 
designer, as well as to those who super- 
vise operations of this kind. 

The new edition has been brought up 
to date by supplementary chapters on 
the shielded are process; hammer an- 
nealing; the normalizing electrode; the 
flux-coated electrode; and an explanation 
of fusion welding. It contains twenty- 
five chapters dealing with the following 
subjects: Preliminary Instructions and 
Holding the Arc; Bead Forming; Spread- 
ing Welding; Padding Welding; Over- 
head Welding; Fillet Welding; Lap 
Welding; Butt Welding; Special Butt 
Welds and Hole Filling; Irregular Tube 
Shapes; Tack Welding; Patching Sheets; 
Tank and Boiler Welding; Welding 
Heavy Sections; Welding Cast Iron and 
Malleable Iron; Welding Thin Sections 
in Cast Iron; Useful Arc Welding Meth- 
ods and Their Application; Welding of 


Structural, Sheet-iron, Plate, and Angle 
Work; Welding of Non-ferrous Metals 
and Use of Carbon Arc; Electric Arc 
Cutting; Welding of Alloy Steels; Weld- 
ing Test Pieces; the Electric Welding 
Are and the Eyesight; Use of Gas, Elec- 
tric, and Thermit Welding, and Elec- 
trodes of Various Types: and Rigidity 
vs. Flexibility in Are Welding. 


THe AMATEUR Macutnist. By A. Fred- 
erick Collins. 300 pages, 5 by 7 1/2 
inches. Published by D. Appleton- 
Century Co., Inec., 35 W. 32nd St., 
New York City, Price, $2. 

This book is intended to be a simple 
and complete guide for amateurs on the 
use of machinists’ hand and bench tools 
and lathes, both of the common type and 
of the screw-cutting type. The first part 
of the book, dealing with machinists’ 
bench tools, explains what tools are 
needed; how to measure and gage work; 
how to hammer, cut and saw metals; 
how to file, scrape, and polish them; 
and how to solder, braze, and weld them. 
In the second part, the author explains 
how to read working drawings, lay work 
out, and make fittings. The third sec- 
tion, dealing with power machine tools, 
takes up the simple lathe and the mod- 
ern screw-cutting lathe, explains the use 
of fittings, tools, and attachments, and 
tells what jobs the lathe can do and how 
it does them. The final section is devoted 
to metal-finishing processes. 


SYMPOSIUM ON Cast’ IRON. 164 pages, 6 
by 9 inches. Published by the Amer- 
ican Society for Testing Materials, 
260 S. Broad St., Philadelphia, Pa., 
and the American Foundrymen’s 
Association, 222 W. Adams St., Chi- 
cago, Ill. Price, $1. 

This booklet contains authoritative up- 
to-date information on the various classes 
of cast iron, including data on the pro- 
duction and use of this material. The 
subjects covered include metallurgy of 
cast iron and alloy cast irons; prop- 
erties; classification and specifications; 
heat-treatment; white and chilled irons; 
welding; and foundry factors of im- 
portance in production. 


A Srupy oF tHE LocoMoriveE Front Enp, 
INCLUDING Tests OF A Front-END 
Mover. By Everett G. Young. 182 
pages, 6 by 9 inches. Published by 
the University of Illinois, Urbana, 
Ill., as Bulletin No. 256 of the Engi- 
neering Experiment Station. Price, 


$1. 


The first national standards in the field 
of electric welding have just been ap- 
proved by the American Standards Asso- 
ciation, 29 W. 39th St., New York City. 
These standards cover electrical ap- 
paratus for are and resistance welding, 
and are intended to insure an adequate 
and properly controlled supply of elec- 
tric current to meet the exacting re- 
quirements of welding service. Gener- 
ators, transformers, and other equipment 
are covered by these standards. 
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ROUTINE FLIGHT 

The Longest O 


M-R-C Precision Ball Bearing 
“Gurney Type”—with Bake- 
lite Compound Ball Retainer 
especially adapted to high 
speed operation—as used in 
the supercharger of Wright 
Model E Cyclone Engine. 


| be flying six ships from San Francisco to Hawaii—a distance of 2,408 statute 

miles in 24 3/4 hours—The Navy surpassed its own previous performance made 
when these same ships flew from Norfolk, Va. to the Panama Canal Zone, a distance 
of 2,058 statute miles. 

M-R-C Precision Ball Bearings in the Superchargers of the Wright Cyclone 
Engines gave a faultless performance at sustained high speed throughout both 
these record breaking flights. M-R-C Ball Bearings at other important points in 
the engines gave an equally fine performance. 


For many years the builders of Wright Aircraft Engines have entrusted impor- 
tant bearing jobs to M-R-C. Their confidence has been more than justified by 
millions of miles of M-R-C dependable service. , 

You, too, can safely depend on M-R-C for the correct solution to your bearing 
problem. 


MARLIN ROCKWELL CORPORATION, JAMESTOWN, N. Y. 


GURNEY | 
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Sunoco Helps You Secure 
.-Rated Machine Tool Capacity 


at Minimam Cost 

ie your efforts to lower machining costs, don’t 
overlook the real importance of an efficient 

cutting lubricant. Without it, machine tools will 

not operate at rated capacity. And it is signifi- 

cant that machine tool manufacturers use and 

recommend Sunoco Emulsifying Cutting Oil. 


Faster and Deeper Cats Made Possible 


With the aid of Sunoco, many executives have 
definitely increased machine hour production. 
Faster and deeper cuts are possible. Work is 
kept cooler. Accuracy and finish, even at higher 
speeds, are kept at the same high plane. 
Longer runs between tool grinds and less lost 
time for re-setting, too, make for economy. 


The ability to estimate the production capaci- 
ties of cutters, drills, taps, reamers and other 
small tool equipment, is a valuable aid in com- 
puting manufacturing costs. The uniformity of 
Sunoco permits accurate prediction on the quan- 
tity of work that machine tools will produce. 


It will pay you to get the facts on Sunoco. Tests 
in your plant will gladly be made, and our expe- 
rienced cutting oil engineers are at your service. 


o 
~ EMULSIFYING 


CUTTING OIL ¥ 


Made by the producers of BLUE SUNOCO MOTOR FUEL 


SIL 


Production 
Executives 


Courtesy of MUSKEGON MOTOR SPECIALTY Co. 
Jackson, Mich. 


OPERATION: FINISH GRIND, CRANKSHAFT CENTER 
MAIN BEARING, PLUNGER CUT. 

MACHINE: LANDIS GRINDER. 

MATERIAL: H.R. TYPE “E. STEEL. 

SPINDLE SPEED: 750 R.P.M. 


WHEEL SIZE: 30 INCH DIAM., 2.188 INCH FACE. 
STOCK REMOVAL: 
PRODUCTION: 


-025 INCH. 
40 PER HOUR 


Courtesy of NATIONAL ACME Co., Cleveland, Ohio 


OPERATION: ROUGH BORE AND ROUGH TURN STEEL 


FORGING. 
MACHINE: GRIDLEY 4-SPINDLE, 444 INCH CHUCKING 
MACHINE. 
SPINDLE SPEED: 160 R.P.M. 
BORE: 129 FEET PER MINUTE. 
TURN: 114 FEET PER MINUTE. 
PHILADELPHIA 


Offices and Warehouses in More Than 100 Cities 


Subsidiary Companies: Sun Oil Co., Ltd., Montreal 
British Sun Oil Co., Ltd., London, Eng. 
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NEWS OF THE 


INDUSTRY 


California 


Union Twist Dritt Co., Athol, Mass., 
has appointed the A. J. GLESENER Co., 
975 Bryant St., San Francisco, Calif., 
representative in San Francisco and 
northern California for the company’s 
line of milling cutters, gear-cutters, 
hobs, saws, etc. 


Illinois and Wisconsin 


W. Scorr MILNE has been appointed 
production manager of the Chicago plant 
of the Ingersoll Steel & Dise Co., a divi- 
sion of the Borg-Warner Corporation. 
Mr. Milne has had many years expe- 
rience as a factory executive in the forg- 
ing and fabricating of steel products. 
He has been general superintendent of 
the Fairbanks, Morse & Co.’s plant in 
Quebec, superintendent of the Massey- 
Harris Co.’s Toronto plant, and factory 
manager of the Massey-Harris Co.’s plant 
at Batavia, N. Y. 


HARVEY DIETERICH, Manager of the 
structural department of Joseph T. 
Ryerson & Son, Inc., Chicago, Ill., has 
been made assistant vice-president in 
charge of the operations of the structural 
and special order departments. Mr. 
Dieterich has been connected with the 
company for thirty years. AINSLIE Y. 
SawyYeER has been appointed assistant 
general manager of sales. He has been 
with the organization for twenty-five 
years. Mr. Sawyer will specialize in the 
field promotion of Ryerson products. 


Harvey Dieterich, Assistant 
Vice-president of Joseph T. 
Ryerson & Son 
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PROFESSOR MELVIN L. ENGER, a member 
of the University of Illinois faculty since 
1907 and head of the department of 
theoretical and applied mechanics since 
1926, has been made dean of the College 


H. F. Kluender, Vice-president 
of the Detroit Alloy Steel Co. 


of Engineering and director of the Engi- 
neering Experiment Station. 


GEUDER, PAESCHKE & FREY Co., W. St. 
Paul Ave. and N. 15th St., Milwaukee, 
Wis., has appointed the follow:ng repre- 
sentatives for the stamped and pressed 
metal division of the company: ARNOLD 


Ainslie Y. Sawyer, Assistant 
General Manager of Sales of 
the Ryerson Organization 


L. Nackk, 50 Church St., New York City, 
for the metropolitan district; G. DouGLas 
MorsE, 542 High St., West Medford, 
Mass., for the New England district; and 
Gustav A. REINHARD, 1935 Euclid Ave., 
Cleveland, Ohio, for the Cleveland 
district. 


Michigan 


HERMAN F. KLUENDER has been elected 
vice-president of the Detroit Alloy Steel 


E. A. Kreller, Member of the 
Board, Detroit Alloy Steel Co. 


Co., Detroit, Mich. Epwarp A. KreELLER, 
works manager of the Detroit Gray Iron 
Foundry Co. and the Detroit Alloy Steel 
Co., has been elected to the board of 
directors of the Detroit Alloy Steel Co. 


SWEDISH GAGE Co. oF AMERICA, 7310 
Woodward Ave., Detroit, Mich., has 
taken over for the United States and 
Canada the entire output of the R&M 
Mfg. Co., Detroit, manufacturer of stan- 
dard plug and ring gages and special 
gages. 


W. H. Wascuer, who has been with 
the Chevrolet Motor Co. for the last 
twenty years, has joined the sales force 
of the Welker Machinery Co., Inc., 411 
New Center Bldg., Detroit, Mich. 


Vincent P. RuMeEty has returned to 
the Hudson Motor Car Co., Detroit, 
Mich., as division superintendent in 
charge of trimming, car assembling, and 
domestic and export shipping. 


New England 


ANDREW B. Ho_mstrrom has been ap- 
pointed works manager of the Norton 
Grinding Wheel Co., Ltd., at Welwyn 
Garden City, Hertsfordshire, England. 
Mr. Holmstrom will succeed FraANK M. 
Ryan, who has been appointed assistant 
to Herbert A. Stanton, now European 
manager of the Norton Co., Worcester, 
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An informative booklet, ‘Seamless Tube Stand- 
ards’’, may open the way to new economies 
for you in ‘your shop. Write for it today. 


H* you investigated the possible advantages of 

using Seamless Mechanical Tubing? Whether 
it might solve some difficult machining problem— 
cut down time and labor—give more satisfactory 
results? Others are finding out more and more that 
seamless tubing will accomplish these things. And 
most important, they are making better profits. So 
there might be better profits in it for you. 


Sometimes a single cut or very little grinding may 
be the only operation necessary to turn out the 
finished part. Different shapes, with various di- 
ameters, wall-thicknesses, and lengths are available. 
Grades and treatments of steel are made to suit practi- 
cally any intended use. The greatest uniformity in 
all respects is assured. Perhaps you have overlooked 
seamless. If so, try it now. And remember, when 
you specify Seamless Tubing, say “NATIONAL-SHELBY” 
to be sure of the quality and dependability that have 
made the name “SHELBY” preeminent. The resources 
and reputation of the world’s largest manufacturer 
of tubular products are behind every length of 
NATIONAL-SHELBY — 


America’s Preferred Seamless Tubing 


NATIONAL TUBE COMPANY : Pittsburgh, Pa. 
Subsidiary of United US states Steel Corporation 
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Mass. Mr. Holmstrom has been asso- 
ciated with the Norton Co. more than 
fifteen years. He was at one time assis- 
tant plants engineer; served as a de- 
partment head; went to England as 
resident engineer to supervise the con- 
struction of the English plant; and re- 
cently has been technical secretary to 
George N. Jeppson, vice-president and 
treasurer, 


Srar Toor & Co., INnc., has moved 
from 172 Wade St., Bridgeport, Conn., 
to 170 Cherry St., Bridgeport. 


New York 


Sr. JoHN X-Ray Service, Inc., 30-20 
Thomson Ave., Long Island City, N. Y., 
is planning to arrange for another train- 
ing course in metal radiography at the 
company’s laboratory. The course will 
be given for out-of-town people on four 
successive days. It is intended to hold 
the course during the week beginning 
July 2, which is the week following the 
Meeting of the American Society for 
Testing Materials in Atlantic City. Fur- 
ther information can be obtained from 
the company. 


R. H. Binns, Jr., and S. H. WiLson 
have been appointed assistant general 
sales managers of Revere Copper & Brass 
Inc., with headquarters in the general 
sales department, New York Central 
Bldg., 230 Park Ave., New York City. 
Mr. Binns was previously manager of 
the Pacific Coast sales district, with 
office in San Francisco. Mr. Wilson 
comes to New York from the Michigan 
division of the company, with which he 
has been connected for the last twelve 
years, 


Barr L. Spain, who has been manager 
of turbo-blower sales at the West Lynn 
Works of the General Electric Co. for 
the last twenty-four years, is now man- 
ager of the turbo-blower department of 
the Ingersoll-Rand Co. Mr. Spain will 
be located at the general offices of the 
company, 11 Broadway, New York City. 
The transfer of Mr. Spain is due to the 
acquisition of the General Electric turbo- 
blower business by the Ingersoll-Rand 
Co. 


WILLIAM F. SAILer, formerly with Alco 
Products, Ine., and the Griscom-Russell 
Co., of New York, has recently become 
connected with Steel & Tubes, Inc., 
Cleveland, Ohio. Mr. Sailer will be lo- 
eated at the Brooklyn office and will 
cencentrate his efforts on the oil-refinery 
and marine fields. 


F. B. CoyLe, metallurgist of the re- 
search department of the International 
Nickel Co., Inc., New York, spoke on the 
subject “American Progress in the Use 
of Alloys in Cast Iron” at the meeting 
of the Connecticut Foundrymen’s Asso- 
ciation at Meriden, Conn., April 20. 


Crry MACHINE & Toot Works, Dayton, 
Ohio, announce the appointment of Don 
F. Johnson & Co., Inc., 156 Main St., 
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Buffalo, N. Y., as representatives for the 
Cimatool-Paulins standard drill jigs and 
locks in the Buffalo district. 


PROVIDENCE ENGINEERING Works, INC., 
Providence, R. I., have appointed R. 
LEwIs GIEBEL, 236 W. 55th St., New York 
City, exclusive representative in the New 
York territory for the company’s line of 
sensitive ball-bearing drill presses. 


Pennsylvania and New Jersey 


Davip ADAMs has been appointed Pitts- 
burgh sales manager of the Falk Corpo- 
ration, Milwaukee, Wis., succeeding W. 
O. Bryer, who recently resigned to be- 
come a member of the Pittsburgh Civil 
Service Commission. Mr. Adams has 
been with the Falk Corporation for the 
last four years in the sales department 
at Milwaukee, and previously was with 
the National Malleable & Steel Castings 
Co., Sharon, Pa., and the W. A. Riddell 
Co., Bucyrus, Ohio, in charge of foundry 
and sales. His office will be in the Grant 
Building, Pittsburgh. 


L. H. Giumer Co., Tacony, Philadelphia, 
Pa., manufacturer of belting, announces 
that a decision in the company’s favor 
has been rendered by the District Court 
of the Southern District of Ohio in the 
suit for patent infringement brought 
against the L. H. Gilmer Co. by the 
Dayton Rubber Mfg. Co. The Court held, 
according to the announcement, that the 
Gilmer belt is not an infringement of the 


patent owned by the Dayton Rubber Mfg. 
Co. 


DonALD R, DoHNER, formerly director 
of art in the engineering department of 
the Westinghouse Electric & Mfg. Co., 
cast Pittsburgh, Pa., and ALEXANDER J. 
KostetLtow, professor of industrial de- 
sign at the Carnegie Institute of Tech- 
nology, have established offices at 99 
Vandergrift Bldg., Pittsburgh, where 
they will carry on an industrial design 
and research service, 


HOMESTEAD VALVE Mra. Co., Coraopolis, 
Pa., has appointed the BeckwitH Ma- 
CHINERY Co., Pittsburgh, Pa., distributor 
for the Hypressure Jenny in sixteen 
counties of the tri-state area around 
Pittsburgh. 


ServIcE Co., 750-760 Broad- 
way, Elizabeth, N. J., has appointed the 
PropuctioNn MACHINERY SALES Co., INC., 
Detroit, Mich., sales representative for 
the line of presses, dies, tools, and spe- 
cial machinery made by the concern. 
L. Heres DEWyk & Son, Derby, Conn., 
have been appointed sales representa- 
tives in the New England states. THOMAS 
F. DoNNELLY, Westfield, N. J., has been 
added to the local sales force of the 
company. 


Ohio 


Rosert E. W. Harrison, Cincinnati, 
Ohio, has been made chief of the Indus- 


trial Machinery Division of the Bureau 
of Foreign and Domestic Commerce, suc- 
ceeding W. H. RasTati, who has headed 
the Industrial Machinery Division for 
many years. Mr. Rastall has accepted 
ar. executive position with the Capital 
Goods Section, Division of Research and 
Planning of the National Recovery Ad- 
ministration. Mr. Harrison was mechan- 
ical engineer with the Cincinnati Milling 
Machine Co. and chief engineer of the 
Cincinnati Grinders, Inc., from 1926 to 
1932. 


A. Decker, works engineer for 
the Warner & Swasey Co., Cleveland, 
Ohio, celebrated the fifty-second anni- 
versary of his association with the com- 
pany on March 23. Mr. Decker started 
as an apprentice two years after the or- 
ganization of the company in 1880. Since 
then he has acted as foreman, assistant 
superintendent, superintendent, and 
works engineer. When Mr. Decker first 
went to work for the Warner & Swasey 
Co., the late Worcester R. Warner acted 
as shop foreman and Ambrose Swasey 
was in charge of the drafting-room. 
There were less than thirty people on 
the payroll at that time. 


H. O. Swosopa, Inc., 4301 Main St., 
Pittsburgh, Pa., announce the appoint- 
ment of MAXFIELD PEASE, 4614 Prospect 
Ave., Cleveland, Ohio, as exclusive sales 
representative for the entire northern 
Ohio territory covering the company’s 
lines of Falcon continuous electric heat- 
treating furnaces, Falcon bare electric 
immersion heaters, and other Falcon in- 
dustrial heating equipment for special 
applications. Mr. Pease succeeds the late 
Merrick. 


SHEFFIELD MACHINE & Toot Co., Day- 
ton, Ohio, precision gage manufacturer, 
has appointed J. A. Bouslough, 606 North 
Ave., Wilkinsburg, Pa., sales representa- 
tive for the Pittsburgh district. Don F. 
Johnson & Co., Inc., 156 Main St., Buf- 
falo, N. Y., have been appointed sales 
representatives of the company for the 
Buffalo district. 


REPUBLIC STEEL CORPORATION, Youngs- 
town, Ohio, has appointed the BarpE 
Sree. Co. and the Doran Co., both of 
Seattle, Wash., and the EARLE M. JoRGEN- 
SEN Co., of Los Angeles, Cal., distributors 
of Enduro stainless steel. The company 
also announces the appointment of the 
Gate City Iron Works, Omaha, Neb., 
as distributor of Toncan copper-molyb- 
denum iron and Enduro steel. 


A. P. Fintey has been made division 
manager of the Federated Sales Service, 
537 Commonwealth Ave., Boston, Mass., 
for the state of Ohio, with headquarters 
at 1924 W. 58th St., Cleveland. Mr. Finley 
was previously connected for several 
years with the Henry L. Doherty Co. in 
the Cleveland territory. 


FrankK F. SEAMAN, general manager 
of the Hoist & Crane Division, Robbins 
& Myers Sales, Inc., Springfield, Ohio, 
was elected chairman of the Electric 
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Speed — power — irresistible driving force — the 
Carbo-Lathe equipped with modern cutting tools is 
breaking through to production records on a wide 
range of single and multiple tool work. 


In one instance, Morse Twist Drill & Machine Co. 
reduced their costs 52% by installing the Carbo- 
Lathe and improved finish besides. The job was 
turning carbon steel tips 12” long, %” diameter, 


held to .001 inch. 


Another case—manufacturer of world’s fastest sell- 
ing automobile uses a battery of 29 Carbo-Lathes 
for turning transmission parts. One operation requires 
holding bronze ring on expansion arbor. Piece is 
turned, faced, chamfered and grooved simultaneously 
with 5 tungsten carbide tools. Production 120 pieces 
in 50 minutes. Pieces shown at right are typical 
examples of work turned on the Carbo-Lathe. 


We can give you production details on interesting jobs— 
we will be glad to give you conservative estimates on your 
work. There’s a PROFITABLE news story for every plant 
in the right CARBO-LATHE set-up. 


PORTER-CABLE MACHINE CO.,Syracuse,N.Y. 


Machine Tool Builders for 26 Years 
REPRESENTATIVES 


Colcord-Wright Mchy. & Supply Co., 

St. Louis, Mo. 

Dean Machinery Co., Chicago, Ill, , 
K. 0. Ditmars, Philadelphia, Pa. 
Harron, Rickard & McCone Co., 

San Francisco, Calif. 

Herberts Mchy, Co., Ltd., 

Los Angeles, Calif. 
Lynd-Farquhar Co., Boston, Mass. 
Joseph Monahan, 

Grand Rapids, Mich. 

Northern Mchy. & Supply Co., 

Minneapolis, Minn, 

Joseph F, Pflum, Cindinnati, Ohio 
Strong, Carlisle & Hammond, 

Detroit, Mich. 

Strong, Carlisle & Hammond, 

Cleveland, Ohio 
C. B. Niver, Toledo, Ohio 
Vandyck-Churchill Co., 

New York City—New Haven, Ct. 


Canadian Fairbanks-Morse Co., Ltd. 
Toronto, Ont. 

Williams & Wilson, Ltd., 
Montreal, Canada 


Foreign Representatives 


Fenwick Freres & Co., Paris, France 

R. 8S. Stokvis & Zonen, 
Rotterdam, Holland 

Bohm & Bormann, Berlin, Germany 

Swiss Mchy. Import Co., Ltd., 
Zurich, Switzerland. 

E. P. Bevan & Son, Pty., Ltd., 
Melbourne, Australia 

Machine Tools-India, Ltd., 
Calcutta, India 

Ing. A. Brichts, Prague, Czechoslovakia 

sing & Ingham, Pty., Ltd., 

Johannesburg, So. Africa 


Can’t Stop It— 


Straight and taper turn- 
ing lathe spindle. 2 
Shoulders—225 R.P.M. 
Surface F.P.M.— 160. 
Feed .010”. Production 
—18 per hour. 


Socket — turning long 
shank. Spindle speed 
—970 R.P.M.; Surface 
F.P.M.— 200; Feed — 
.020”. Production 120 
Pieces per hour. 


CARBO-LATHES 
Spindle speeds to 2,000 R.P.M.; smooth worm 
gear drive; 18 Timken and anti-friction bear 
ings; capacity for work within 12” by 18”. 
Send for complete details. 
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Hoist Manufacturers Association at the 
seventeenth annual meeting of the Asso- 
ciation, held at Washington, D. C., 
April 2. 


STREINE Toot & Mra. Co., New Bremen, 
Ohio, has acquired the manufacturing 
rights to the Wahlert self-cleaning auto- 
matic roll polishers, which have been in 
successful operation for over two years 
in the plant of a well-known steel com- 
pany. This company has about fifteen 
sheet and tin mills equipped with these 
polishers. 


OBITUARIES 


Frederick A. Geier 


The machine tool industry of the 
United States lost one of its leaders 
through the sudden death of Frederick 
A. Geier, president of the Cincinnati 
Milling Machine Co. and the Cincinnati 
Grinders, Inc., Cincinnati, Ohio, who 
passed away following a heart attack 
in his home March 27, at the age of 
sixty-seven years. 

Mr. Geier was born in Cincinnati. He 
graduated from the Woodward High 
School there in 1884, and in 1887, became 
associated with the Cincinnati Screw & 
Tap Co., which, in 1889, became the Cin- 
cinnati Milling Machine Co. From that 
time on, his main business interests 
were connected with this company, of 
which he was the president for many 
years, He saw that company grow from 
a comparatively small enterprise to one 
of the leading machine tool manufactur- 
ing establishments in the world, a 
growth universally acknowledged as due 
to his able leadership. 


Frederick A. Geier 
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C. Situ, chief metallurgist of 
the Republic Steel Corporation, Youngs- 
town, Ohio, addressed the Detroit 
Chapter of the American Society for 
Metals at Detroit, April 9, on the subject 
“What the Steel-makers are Doing for 
the Consumer.” 


A. C. RicHarpson has been appointed 
a member of the technical staff of the 
Battelle Memorial Institute, Columbus, 
Ohio. Mr. Richardson was formerly with 
the Bureau of Mines at its Southern Ex- 
periment Station in Tuscaloosa, Ala. 


In 1921, his company acquired the Cin- 
cinnati Grinding Machine Co. which was 
incorporated under the name, The Cin- 
cinnati Grinders Inc., and this company 
also, under his guidance has established 
itself as a most important factor in the 
grinding machinery business. He was 
also the head of the Modern Foundry Co., 
a firm allied with the other two com- 
panies, 

While these three companies operated 
directly under Mr. Geier’s guidance, his 
business interests covered a still broader 
field. He was president of the Factory 
Power Co. and the Cincinnati Rubber 
Mfg. Co. He was also president of the 
Cincinnati Morris Plan Bank and a di- 
rector in half a dozen other banks and 
manufacturing and realty companies. 

One might have thought that a man 
with such wide business interests would 
find little time for civic, educational, and 
philanthropic enterprises. On the con- 
trary, his activities in these fields were 
unusually broad and diversified. He was 
chairman of the Council of Social 
Agencies of Cincinnati from 1913 to 
1¢15, and chairman of the Central Budget 
Committee from 1915 to 1917. He was 
also a member of the executive commit- 
tee of the Community Chest from 1917 
to the time of his death, and chairman 
of the board of directors of the Chil- 
dren’s Home. 

His interest in education centered 
chiefly in engineering and vocational 
training. At one time he was a trustee 
of the University of Cincinnati and 
worked with Dean Schneider in devel- 
oping cooperative courses in engineering 
at the University. He aided and sup- 
ported the Cincinnati Board of Educa- 
tion in its vocational training plans. At 
the time of his death he was president 
of the Ohio Mechanics’ Institute. 

Mr. Geier also took an active part in 
civic affairs, and worked untiringly for 
improved conditions in municipal gov- 
ernment. He was an advocate of non- 
partisan municipal government; and as 
early as 1907, he was a member of the 
City Party Committee, which placed a 
non-partisan municipal ticket on the 
ballot in Cincinnati. 

His interest and activity in the or- 
ganizations of the industry to which he 
belonged are well known. He assisted 
in the organization of the National Metal 


Trades Association, and was one of the 
early supporters of the National Machine 
Tool Builders’ Association, of which he 
was president in 1910 and 1911. He was 
also a member of the American Society 
of Mechanical Engineers, the Society for 
the Promotion of Industrial Education, 
the Chamber of Commerce of the United 
States, and numerous local engineering 
and commercial societies and clubs. 

Mr. Geier is survived by his widow, 
Mrs. Julia Geier; two sons, Fred V. 
Geier, vice-president and general man- 
ager of the Cincinnati Milling Machine 
Co., and Paul, a student at Harvard Uni- 
versity; two daughters, Mrs. Gilbert 
McCurdy of Rochester, N. Y., and Mrs. 
Henry V. Flynt of Greenwich, Conn.; 
three brothers, Walter H. Geier, Philip 
O. Geier, and Otto P. Geier; and two 
sisters, Miss Norma Elizabeth Geier and 
Mrs. J. H. Cone, all of Cincinnati. 


Alton Farrel 


Alton Farrel, for thirty years a di- 
rector and treasurer of the Farrel- 
Birmingham Co., Inc., Ansonia, Conn., 
died March 28 at his home 367 Prospect 
St., New Haven, Conn., after an illness 
that had caused his retirement from 
active business over a year ago. Mr. 
Farrel was born in Ansonia, August 22, 
1879. He was the son of Alton Farrel 
and the grandson of Franklin Farrel, 
founder of the Farrel Foundry & Ma- 
chine Co. After graduating from Yale 
University in 1902, he entered the em- 
ploy of the Farrel organization, which 
he served in various capacities during 
the remainder of his life. Mr. Farrel 
was a director in a number of financial, 
industrial, and public utility corpora- 
tions, and took an active interest in civic 
and public affairs. At one time he was 
a member of the Connecticut General 
Assembly and a State Senator. 


E. H. Bruner, secretary of the Chicago 
Wheel & Mfg. Co., Chicago, IIll., died 
early in April, at the age of sixty-one. 


Alton Farrel 
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MORE 


THE drilling of metals is so often 
regarded as such a simple operation that it 
may be overlooked as an important factor in costs. 


MACHINE: Bullard Vertical Turret 
Lathe. 
MATERIAL: 3135 Steel. 
DRILL: 2% in., 70 R.P.M. 
LUBRICANT: 1 part Sunoco to 20 
parts water. 
Courtesy of The Bullard Co. 
Bridgeport, Conn. 


Actual performance records of Sunoco Emulsifying 
Cutting Oil prove that it definitely helps give 
greater production, greater accuracy and lower 
production costs in the drilling operations. 


Drills Cat Faster 


When Sunocois the cutting oil utilized, you will find 
drills cut faster and produce more holes per grind. 


The lubricating and cooling properties of this 
cutting oil aid drills in cutting true cylindrical 
holes of accurate size. Reaming and spoilage are 
reduced or eliminated. 


No Clogging or Burning 


Long drill life and low power costs go hand in 
hand with the use of Sunoco because drills clear 
easily, and do not clog, bind, chatter or burn. 


MACHINE: Leland - Gifford High 
Speed Drill Press. 
MATERIAL: Bolt Steel. 
DRILL: No. 3; 644 R.P.M. 
LUBRICANT: 1 part Sunoco 


to 15 parts wa'er. 


Courtesy of 

Canadian Line Materials, Ltd. 

Scarborough Junction, Ont. 
Canada 


You will find, by test, that Sunoco clearly 
qualifies for. your drilling operations! Write 
now for details on Sunoco... and remem- 
ber that the services of our experienced 
cutting oil engineers are at your disposal. 


SUN OIL COMPANY 


E M U LS ] FY] N G Offices and Warehouses in More Than 100 Cities 


Subsidiary Companies: Sun Oil Co., Ltd., Montreal 
British Sun Oil Co., Ltd., London, Eng. 
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Mr. Bruner became associated with 
Henry E. Miller, founder and present 
directing head of the Chicago Wheel & 
Engineering Co. in 1896. Four years 
later, he was taken into the firm and 
appointed secretary, a position held by 
him until the time of his death. 


James C. Carlton 


James C. Carlton, better known in in- 
dustry as Jim Carlton, died March 17 
at the Lankenau Hospital, Philadelphia, 
Pa., after a brief illness, at the age of 
forty-eight years. He was born in Cin- 
cinnati, Ohio, a brother of Jack C. 
Carlton who is now president and gen- 
eral manager of the Carlton Machine 
Tool Co. of that city. After having been 
educated in the Cincinnati public schools, 
Jim Carlton learned the machinist trade 
in the shops of the American Tool 
Works, the Bickford Machine Tool Co., 
and the Lodge & Shipley Machine Tool 
Co. Later he went with the Electric 
Railway Equipment Co., where he be- 
came assistant general manager. 

In 1919, he began selling machine 
tools for the Thompson Machinery Co. 
of Pittsburgh, Pa. In 1921 he became 
associated with the Sherritt & Stoer Ma- 
chinery Co. of Philadelphia, taking 
charge of the York territory, where he 
had made his home ever since. When 
the Sherritt & Stoer Machinery Co. be- 
came the Stoer Machinery Co., he con- 


tinued his connection until December, 
1926, when he became vice-president and 
general manager of the then organized 
Calco Machinery Co., in which capacity 
he remained until the time of his death. 

Mr. Carlton had the reputation of be- 
ing one of the best informed machine 
tool salesmen in the country, having a 
thorough practical knowledge of all 
metal-working machinery and the abil- 
ity to demonstrate any machine that he 
sold. He read a great deal and kept 
pace with all new and improved methods. 


COMING EVENTS 


May 3-4—Annual meeting of the Amer- 
ican Gear Manufacturers Association at 
the Penn-Lincoln Hotel, Wilkinsburg, Pa. 
J. C. MeQuiston, manager-secretary, 
Room 221, Penn-Lincoln Hotel, Wilkins- 
burg, Pa. 


JUNE 11-14—Convention of the Amer- 
ican Electro-Platers’ Society at Detroit, 
Mich.; headquarters, Hotel Statler. 
Secretary-treasurer, T. C. Ejichstaedt, 
Hotel Statler, Detroit, Mich. 


JUNE 17-22—Summer meeting of the 
SocIETY OF AUTOMOTIVE ENGINEERS to be 
held at Saranac Inn, Lake Saranac, N. Y. 
John A. C. Warner, general manager, 
29 W. 39th St., New York City. 


JUNE 25-28—Semi-annual meeting of 
the AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS at Denver, Colo., with head- 
quarters at the Cosmopolitan Hotel. 
Calvin W. Rice, secretary, 29 W. 39th 
St., New York City. 


JUNE 25-29—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at Chalfonte-Haddon Hall, Atlantic 
City, N. J. C. L. Warwick, secretary- 
treasurer, 260 S. Broad St., Philadelphia. 


JULY 3-9—FourRTH INTERNATIONAL CON- 
GRESS FOR APPLIED MECHANICS to be held 
at Cambridge, England. For detailed 
information, address Applied Mechanics 
Division, American Society of Mechan- 
ical Engineers, 29 W. 39th St., New York. 


OcToBER 1-5—NaTIONAL METAL Con- 
GRESS AND Exposrrion, Commerce Hall, 
Port of Authority Bldg., New York City. 
W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio, director. 


1-5—Annual convention: of 
the AMERICAN Society FoR MErAts (for- 
merly the American Society for Steel 
Treating), New York City. W. H. Eisen- 
man, 7016 Euclid Ave., Cleveland, Ohio, 
secretary. 
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t will pay you to check 
the important features of 


this New Design before 
buying equipment for your 
lighter class of milling — 


—Lightness for 
Convenience 


—Strength for 


Accuracy 


—Modern in 
Construction 


ee Brown & Sharpe No. 2 “Light Type” 
UNIVERSAL MILLING MACHINE 


Lightness and Convenience 
J for Easy Handling—Rigid 
for Accurate Work. 


Convenient Height for Vision 


and Handling Work. 


Motor Runs Only When Ma- 
chine Runs—Brake for 
Quick Stopping. 


Automatic Lubrication in 
Column with Filtered Oil. 


Wide Range of Speeds in 
Two Series—40 to 1300 
R.P.M. 


Control—16 changes, 1/2” 


. Convenient Single Lever Feed 
to 1814,” per minute. 


Flanged Type Motor Drive 
with Enclosed Wiring. 


Gives Added Clearance 
For Work—Permits Plac- 
ing Cutters Nearer to 
Spindle Nose. 


“‘Set-Back’”’ Column Face 


Arranged for Handling 
Either Universal Milling 
Attachment or Slotting 
Attachment by Crane. 


Arranged for Obtaining Un- 
usually Short Leads by 
Short Lead Attachment 
and Regular Spiral Index 


Centers. 


Modern in Construction— 
All Heat-Treated, Alloy 
Steel Gear Drive in Col- 
umn—G round Tooth 
Gears in Speed Train— 
All Shafts in Column 
Splined and Mounted on 
Anti-Friction Bearings. 


Brown & Sharpe Mfg. Co. 
Providence, R.I., U.S.A. 
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NEWS OF THE 


INDUSTRY 


California 


A. J. Howe tr has been appointed man- 
ager of the Pacific Coast district of 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York City, succeeding R. H. 
Binns, Jr., who has moved to New York 
City to become assistant general sales 
manager. Mr. Howell has been with the 
Revere organization on the Pacific Coast 
since the opening of an office there in 
1932, and for many years previously 
represented the Rome division of the 
company on the coast. He will have 
his office in the Russ Building, San 
Francisco, Calif. Branch sales offices for 
this district are maintained in Los 
Angeles and Seattle. 


Illinois and Wisconsin 


Foore Bros. GEAR & MAcHINE Co., 
5301 S. Western Blvd., Chicago, Ill., has 
appointed the following representatives: 
F. A. Emmons, Jr., will have charge of 
one of the new Chicago territories; A.C. 
Hanson, New Buffalo, Mich., will cover 
the northern half of Indiana with the 
exception of Lake County; southern In- 
diana is now handled by J. E. Hartow, 
49 Richmond St., Dayton, Ohio; J. H. 
NIcHoLson, 6315 N. 33rd St., Omaha, 
Neb., will handle all of Nebraska and 
the two western lines of counties in 
Iowa; Joun M. Davis, U. S. National 
Bank Bldg., Denver, Colo., replaces the 
UrquHaArt Service Co. in Colorado and 
Wyoming; S. D. CaLttoway, 3029 Roa- 
noke Road, Kansas City, Mo., replaces 
the Steet Sares Co. in the 
state of Kansas; R. K. Prummer, 4015 
Navahoe Road, Cleveland, Ohio, former- 
ly assistant sales manager of Gears & 
Forgings, Inc., is taking the place of 
C. W. Frizzecie in the northern half of 
Ohio. 


AMERICAN MACHINERY AND Toots In- 
sTiITuTE, 40 N. Wells St., Chicago, II1., 
at its annual meeting in April elected 
the following officers and _ directors: 
President, E. G. Todt, E. G. Todt Co., 
Chicago; vice-president, Rudolph Kras- 
berg, R. Krasberg & Sons Mfg. Co., 
Chicago; treasurer, Craig B. Hazelwood, 
First National Bank, Chicago; secretary, 
George R. Tuthill, 40 N. Wells St., Chi- 
cago; directors, E. R. Prout, Teletype 
Corporation, Chicago; J. S. Kozacka, 
Lewis Institute, Chicago; F. B. Coyle, 
International Nickel Co., Inc., New York 
City; A. C. Wais, Niles Tool Works 
Co., Chicago; and J. Gordon Barr, Morse 
Twist Drill & Machine Co., Chicago. 


INVENTIONS DiceEst, Inc., 310 S. Mich- 
igan Ave., Chicago, Ill., has been organ- 
ized to offer manufacturers a new ser- 
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vice, advising them month by month of 
the progress and availability of new in- 
ventions in their field. The company col- 
lects descriptions of recent inventions 
from patent attorneys and reports news 
of these inventions to manufacturers. 
Subsequent negotiations for sale or 
licensing are handled directly between 
the manufacturer and the inventor’s at- 
torney. Those interested can obtain a 
pamphlet giving complete details of this 
service. 


STEPHENS-ADAMSON Mra. Co., Aurora, 
Ill., manufacturer of conveying equip- 
ment, has reopened sales - engineering 
offices at Pittsburgh, Pa., and Hunting- 
ton, W. Va. The Pittsburgh office is 
located at 1206 Gulf Bldg. and is under 
the supervision of Harry W. BANBurRy, 
who has long been associated with the 
firm as purchasing agent and special 
sales engineer. The Huntington sales 
and engineering will be handled by 
D. W. ALLEN. 


R. president of the 
Ingersoll Steel & Disc Co., Chicago, IIl., 
sailed on the Europa, April 29, for a 
six weeks’ business trip to France, Ger- 
many, and England. While abroad Mr. 
Ingersoll plans to make contact with the 
automotive manufacturers and automo- 
tive parts makers regarding various 
equipment items, particularly in rela- 
tion to the use of tapered truck wheel 
disks. 


ErRINGTON MECHANICAL LABORATORY, 24 


Norwood Ave., Stapleton, N. Y., announ- . 


ces that the Chicago office has been 
moved from 549 W. Washington Blvd. 
to 6047 N. Tallman Ave. 


Cuatin Bett Co., Milwaukee, Wis., has 
reopened its office in Houston, Tex., un- 
der the direction of J. W. SNavery. The 
office is located at 3118 Harrisburg Blvd. 
and the post office address is P.O. Box 
1812, Houston. 


New England 


FraANK Cary has joined the sales en- 
gineering organization of the Austin- 
Hastings Co., Inc., ParKett Machinery 
Division, 226 Binney St., Kendall Square, 
Cambridge, Mass. Mr. Cary will make 
his headquarters in Hartford, Conn., 
handling the sale of metal-working ma- 
chinery and machine tools in the state 
of Connecticut and western Massachu- 
setts. 


PatTreERSON Founpry & MACHINE Co., 
East Liverpool, Ohio, announces the ap- 
pointment of WILLIAM SOHERR as man- 
ager of the New England territory, with 
headquarters at Boston, Mass. 


New York and New Jersey 


AMTHOR TESTING INSTRUMENT Co., 
manufacturer of speed recorders and 
testing instruments for paper, cordage, 
and light metals, has moved from 309 
Johnson St., to 4-10 Leo Place, Brooklyn, 
N. Y. The new plant combines office, 
showroom, and factory on one floor, and 
provides more complete facilities for 
handling increasing business. 


Joun D. Lockxron was elected assis- 
tant treasurer of the General Electric 
Co., Schenectady, N. Y., at the last meet- 
ing of the board of directors. 


O. B. J. Fraser and J. S. Vanick, of 
the Research Department of the Inter- 
national Nickel Co., Ine., New York, 
presented a paper before the American 
Petroleum Institute at its meeting in 
Pittsburgh, Pa., May 23, on the use of 
alloy cast irons in oil-production equip- 
ment. The effects of nickel additions 
were discussed in detail, and the use of 
quenching and drawing treatments to 
obtain a hard iron for resistance to 
abrasion and wear was also dealt with. 


WititaAm E. Sykes, of the Farrel-Bir- 
mingham Co., Inc., Buffalo, N. Y., has 
been awarded the Edward: Longstreth 
Medal by the Franklin Institute, Phila- 
delphia, Pa., “in consideration of the 
design and development of the Sykes 


William E. Sykes, Who was 
Recently Awarded the Edward 
Longstreth Medal 


gear generators.” The presentation was 
made at Philadelphia on May 16. 

Mr. Sykes was born in Great Britain 
in 1883. In 1911, while chief engineer 
and factory manager of the Power Plant 
Co., Ltd., West Drayton, England, he de- 
veloped the first gear generator that 
bears his name and for which he is now 
being honored. In 1922, he came to the 
United States and became connected 
with the Farrel-Birmingham Co. At the 
Buffalo plant of this company, he has 
since that time designed and supervised 
the building of gear generators, speed 
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AN AID TO 


SECURING 


flexibility, fast metal- removing 


capacity and ease of operation are embodied in the, 


modern turret lathe. It is a profitable unit for rapid, ac- 
curate production of duplicate work, yet gives flexible 
utility when the machining of a single part is necessary. 


SUNOCO Assures 
Dependable Lathe Performance 


Proper tool equipment and its efficient arrangement are 
necessary in lathe operation, but the cutting lubricant 
is likewise a vital factor. 


because... 


DEEPER CUTS | 
HIGHER SPEEDS 


are made possible 


With Sunoco Emulsifying Cutting Oil, tool steel, carbo- 
loy and tantalum carbide small tools can take deep cuts 
at surface speeds that utilize the full capacity of the lathe. 


Lathe Operators Like SUNOCO 


Operators appreciate the advantages of Sunoco... it 
permits increased machine speed, longer runs per tool 
grind, less lost time in setting up, greater accuracy, 


better finish and fewer rejects throughout a long run. 


It will pay you to get the facts on Sunoco and to test it in your plant. 
Your correspondence is invited... and the services of our cutting oil 
engineers—of wide experience—are at your disposal. 


Operation: Turning and drill- 
ing gear cluster. 


Machine: Warner & Swasey 
3-A Turret Lathe. 


Material: S.A. £. 1020. 
Turning: 160 S. F.P.M. 
Drilling: 90 S. F. P.M. 
Lubricant: | part Sunoco to 


Operation: Turning and fac- 
ing Bull Gear. 


\ Machine: Warner & Swasey 
5-A Turret Lathe. 
\ Manganese Steel 
asting. 


Lubricant: | part Sunoco to 


15 parts water. E M U LS an N = 15 parts water 


Courtesy of Courtesy of 
Warner & Swasey Co. Warner & Swasey Co, 
Cleveland : Cleveland 


SUN OIL COMPANY ice 


Subsidiary « Sun Oil Co., Ltd., Montreal, Toronto 
Companies « British Sun Oil Co., Ltd., London, England 
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reducers, mill drives, and airplane - en- 
gine dynamometers. He has also devel- 
oped a gear-tooth comparator and other 
gear-inspection devices. 


BAKELITE CorPorRATION, Bound Brook, 
N. J., held a two-day sales conference 
at Montclair, N. J.. May 1 and 2. The 
first day was devoted to business ses- 
sions, and the second to an outing and 
banquet attended by 125 executives and 
department heads. On May 9 the “old 
timers” (those who had been with the 
company more than ten years) of the 
Bakelite Corporation held an annual 
banquet at Somerville, N. J. There were 
more than 100 present, many of whom 
had been with the company over twenty 
years. 


Evear N. Dorin has been appointed 
manager of the Die-casting Division of 
the American Type Founders Corpora- 
tion, 300 Communipaw Ave., Jersey City, 
N. J. It is planned to expand the Die- 
casting Division to take in all forms of 
commercial die-casting. 


Ohio 


Harry W. McQuain, of the Republic 
Steel Corporation, Youngstown, Ohio, 
spoke Monday evening, May 7, before 
the Cleveland Chapter of the American 
Society for Metals on the subject “The 
Relation of Steelmaking to Heat-treat- 
ment and Machineability.”’ The remarks 
of Mr. McQuaid on casehardened gear 
steels were of especial interest because 
of his long experience in this field. 

Mr. McQuaid also addressed a meeting 
of the Cincinnati, Dayton, and Columbus 
Chapters of the American Society for 
Metals in Columbus, Ohio. The subject 
of Mr. McQuaid’s address was “Grain 
Size in Carburizing and Forging Steels.” 


CINCINNATI Macuine (Co., 
Cincinnati, Ohio, at the last meeting of 
the board of directors elected the fol- 
lowing officers: P. O. Geter, chairman 


P. O. Geier, Chairman of the 
Board of the Cincinnati Mill- 
ing Machine Co. 
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Frederick V. Geier, Newly Elected 
President of the Cincinnati Milling 
Machine Co. 


of the board and treasurer; FREDERICK 
V. Geter, president; WALTER W. TANGE- 
MAN, Vice-president; and Ferris M. An- 
GEVIN, secretary. 


E. has been appoint- 
ed director of the Battelle Memorial In- 
stitute, Columbus, Ohio, and Dr. H. W. 
GILLETT has been made chief technical 
advisor. Both Dr. Gillett and Mr. 
Williams have been associated with the 
Institute since 1929, Dr. Gillett as di- 
rector, sharing the administrative duties 
with Mr. Williams as associate director, 
and at the same time serving as metal- 
lurgical supervisor. Dr. Gillett will now 
devote his entire time to the scientific 
side of the work. 


L. A. Suga, who has been identified 
with the main office in charge of the 
electrical department of Hevi Duty Elec- 
tric Co., Milwaukee, Wis., has been ap- 
pointed district representative for the 
state of Ohio, with offices at 5005 Euclid 
Ave., Cleveland, Ohio. He will have 
charge of the company’s service and 
sales agency on electric heat-treating 
furnaces. 


RartpuH P. Brown, formerly in charge 
of publicity for the National Lime Asso- 
ciation and the Brown Instrument Co., 
Philadelphia, Pa., and recently conduct- 
ing an independent business paper edi- 
torial service in Cleveland, has joined 
the advertising department of the Tim- 
ken Roller Bearing Co. and the Timken 
Steel & Tube Co., Canton, Ohio. 


TIMKEN ROoLieR BEARING Co., Canton, 
Ohio, reports that it has received an 
order from the Chicago, Milwaukee, St. 
Paul & Pacific Railroad, for bearings 
and boxes for fifty de luxe passenger 
coaches which this railroad will build 
in its Milwaukee shops. 


Esco ENGINEERING SERVICE Co., Toledo, 
Ohio, has appointed H. G. Winson and 
P. L. Keacuirz, 614 Stephenson Bldg., 
Detroit, Mich., special representatives 
for the sale of Esco drill fixtures in the 
Detroit, Pontiac, and Flint territories. 


Artuur E. ScHNELL, for the last two 
years supervisor of the valve depart- 
ment of Aluminum Industries, Inc., Cin- 
cinnati, Ohio, manufacturer of Permite 
products, has been promoted to the posi- 
tion of plant superintendent. 


Pennsylvania 


SKF Inpustrigs, INc., announces that 
the executive offices of the corporation, 
after having been located twenty years 
in New York City, have been consolidat- 
ed with the company’s Philadelphia 
plant at Front St. and Erie Ave. in that 
city. The executive, sales, engineering, 
research, and production departments 
are thus consolidated into one unified 
organization. The SKF _ Industries, 
Ine., is part of a world-wide organiza- 
tion maintaining six research labora- 
tories, fifteen plants, and two hundred 
and fifty factory branch offices through- 
out the world. This organization em- 
ploys, in total, 23,000 people, speaking 
twenty-eight languages. The ore for the 
steel from which its products are made 
comes from its own mines, and the steel 
is made in its own mills. Even the char- 
coal used in processing the special steels 
comes from its own forests. 


GeorcE H. BucHER was elected presi- 
dent of the Westinghouse Electric Inter- 
national Co., East Pittsburgh, Pa., at a 
recent meeting of the company. As presi- 
dent and general manager of the com- 
pany, he will continue his headquarters 
in East Pittsburgh. Mr. Bucher has been 
connected with the Westinghouse organ- 
ization since 1909. Previous to his pres- 
ent connection, he served as vice-presi- 
dent and general manager of the 
Westinghouse Electric International Co. 


MITCHELL SPECIALTY Co., Holmesburg, 
Philadelphia, Pa., has recently installed 
modern rolling machines and is now en- 
gaged in the manufacture of a general 
line of metal moldings and shapes. A. R. 
Evans, formerly with the Edward G. 
Budd Mfg. Co. of Philadelphia, is in 
charge of sales. 


R. B. Minpon has been elected vice- 
president of the Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa., in 
charge of the operations of marketing, 
engineering, manufacturing, and service 
having to do with the products of the 
South Philadelphia Works, where he 
will be located. 


C. M. HAMERSLY has been appointed 
vice-president and general manager of 
the Caleo Machinery Co., Philadelphia, 
Pa., succeeding the late James C. Carl- 
ton. Miss A. P. McDonatp, formerly 
assistant treasurer, is now treasurer of 
the company. 


D. J. NorMoyLe, 1323 W. Tioga St., 
Philadelphia, Pa., announces that he no 
longer represents the Hanson-Whitney 
Machine Co., Hartford, Conn., in the 
Philadelphia territory. Mr. Normoyle 


has handled this line for the last thir- 
teen years. 
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EG. PAT- OFF. 


Grades now 
available to meet 
your Exact Requirements 


O supplement the six existing grades of Carboloy cemented 

carbides, which have proved adequate for general machin- 
ing work, we now release six additional grades developed 
primarily to obtain improved performance in special fields of 
application. Among these applications are the rough and finish 
boring, finish turning and facing of steel brake drums, single- 
point finish boring of steel connecting rods, re-boring automo- 
tive cylinders, and turning-facing-boring piston rings. 

The release of these six new grades, designated as 715, 831, 
883, 905, 906, 907— is but the initial part of a long-range 
program which has for its ultimate objective the development 
of special grades for each field of application in which it is felt 
that improved results can be obtained. 

To further this program we maintain our own research and 
developmental facilities and also have at our disposal the exten- 
sive facilities of the Research Laboratories of the General 
Electric Co., of which we are a subsidiary. 

The 12 grades of Carboloy cemented carbide now 
available will be found adequate to give you a high order 
of results on all of your present machining applications 
within the existing range of cemented carbide use. We 
will, however, continue to develop special grades for fields 
of application where it may be indicated that improved 
results can be obtained. 
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CARBOLOY 


COMPANY, INC. 
2481 East Grand Boulevard 
DETROIT - MICHIGAN 
CHICAGO CLEVELAND 
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NEW BOOKS AND PUBLICATIONS 


ImpAcT TESTING OF Cast IRON. 51 pages, 
6 by 9 inches. Published by the 
. American Society for Testing Mate- 
rials, 260 S. Broad St., Philadelphia, 
Pa. Price, 50 cents. 


This extensive report on the usefulness 
of the several forms of impact test as 
applied to cast iron contains one of the 
most comprehensive series of data ever 
assembled on the physical properties of 
this material. The research work, ex- 
tending over a period of three years, and 
the correlation of data were handled by 
Subcommittee XV on Impact Testing, of 
the A. S.T.M. Committee A-3 on Cast 
Iron. 

Some 500 test bars were specially cast, 
machined, and tested by the several 
methods investigated, on the various 
types of machines commercially in use. 
Extensive tables give the results of the 
transverse, tension, fatigue, compression, 
and shear tests which were made, and 
by the use of charts and illustrations, 
these data are condensed in convenient 
form. 


Firry Reports ON MECHANICAI POWER 
TRANSMISSION FROM Motor DRIVE TO 
Inpustry. By Robert W. Drake. 226 
pages, 8 1/2 by 11 inches. Published 
by the American Leather Belting 
Association, 41 Park Row, New York. 

This book is the result of an investi- 
gation made over a period of three years 
on the transmission of mechanical power 
from electric motor to driven machine 
by belting, chains, and gears. The prob- 
lem is considered from the standpoint 
of design, maintenance, trouble elimin- 
ation, comparative production, and com- 
parative costs under a wide range of 


COMING EVENTS 


JUNE 11-14—Convention of the AMER- 
ICAN ELEcTRO-PLATERS’ SociEty at De- 
troit, Mich.; headquarters, Hotel Statler. 
Secretary-treasurer, T. C. Eichstaedt, 
Hotel Statler, Detroit, Mich. , 


JUNE 17-22—Summer meeting of the 
Society OF AUTOMOTIVE ENGINEERS to be 
held at Saranac Inn, Lake Saranac, N. Y. 
John A. C. Warner, general manager, 
29 W. 39th St., New York City. 


JUNE 19-21—NaATIONAL CONFERENCE AND 
EXHIBITION ON LABORATORY USES OF 
MOovELS IN StructURES AND HyDRAULICS 
at Cornell University, Ithaca, N. Y. 
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conditions and applications. The book 
covers the entire subject of individual 
motor drives and modern group drives, 
showing that some combination of both 
systems is needed in most plants and 
pointing out the cost savings that can 
be effected. 


PROCEDURE HANDBOOK OF ARC-WELDING 


DESIGN AND Practice. 450 pages. 
5 3/4 by 9 inches. Published by the 
Lincoln Electric Co., Cleveland, 


Ohio. Price, $1.50. 


This is a revised and enlarged edition 
of a handbook on are welding. The eight 
principal sections deal with various 
phases of are welding in a simple, con- 
cise manner. They cover practically 
every use and application of arc weld- 
ing. Among the additional features in- 
cluded in the new edition are the fol- 
lowing: Weld inspection; study of stress 
distribution by means of polarized light; 
simplified design of arc-welded machin- 
ery; procedure and speeds for arc-weld- 
ing aluminum; technique and speeds for 
welding of copper; and construction of 
welded water lines. Data on estimating 
welding costs are included. 


SoME ESSENTIALS OF INDUSTRIAL RECOV- 
ERY. By George H. Houston, pres- 
ident, Baldwin Locomotive Works. 
16 pages, 6 by 9 inches. Published 
by the Baldwin Locomotive Works, 
Philadelphia, Pa. 


SpectaL By J. N. Arnold. 
42 pages, 6 by 9 inches. Published 
by Purdue University, Lafayette, 
Ind., as Extension Series No. 32 of 
the Engineering Extension Dept. 


Professor Fred L. Plummer, Case School 
of Applied Science, Cleveland, Ohio, 
generai chairman in charge of arrange- 
ments. 


JUNE 25-28—Semi-annual meeting of 
the AMERICAN SoOcrETy OF MECHANICAL 
ENGINEERS at Denver, Colo., with head- 
quarters at the Cosmopolitan Hotel. 
Calvin W. Rice, secretary, 29 W. 39th 
St., New York City. 


JUNE 25-29—Annual meeting of the 
AMERICAN SocrETY FOR TESTING MATE- 
RIALS at Chalfonte-Haddon Hall, Atlantic 
City, N. J. C. L. Warwick, secretary- 
treasurer, 260 S. Broad St., Philadelphia. 


3-9—FourTH INTERNATIONAL Con- 
GRESS FOR APPLIED MECHANICS to be held 
at Cambridge, England. For detailed 
information, address Applied Mechanics 
Division, American Society of Mechan- 
ical Engineers, 29 W. 39th St., New York. 


OcTOBER 


1-5—NaTIONAL MetTat 
GRESS AND Exposition, Commerce Hall, 
Port of Authority Bldg., New York City. 
W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio, director. 


OcroBER 1-5—Annual convention of 
the AMERICAN SocrEty For Metrats (for- 
merly the American Society for Steel 
Treating), New York City. W. H. Eisen- 
man, 7016 Euclid Ave., Cleveland, Ohio, 
secretary. 


OcToBER 22-26—Annual meeting 
of the AMERICAN FOUNDRYMEN’sS ASSO- 
CIATION and Fifth International Foundry 
Congress and Exposition in the New 
Auditorium, Philadelphia, Pa. C. E. 
Hoyt, executive secretary-treasurer, 222 
W. Adams St., Chicago, IIl. 


DECEMBER 3-7-—Annual meeting of the 
AMERICAN Society oF MECHANICAL EN- 
GINEERS at the Engineering Societies 
Building, 29 W. 39th St., New York City. 
Calvin W. Rice, secretary, 29 W. 39th 
St., New York. 


DECEMBER 3-8 — ELEVENTH NATIONAL 
EXPOSITION OF POWER AND MECHANICAL 
ENGINEERING at the Grand Central 
Palace, New York City. Manager Charles 
F. Roth, International Exposition Co., 
Grand Central Palace. 


OBITUARIES 


Frep Doepker, founder and president 
of the Wrought Washer Mfg. Co., Mil- 
waukee, Wis., died in Los Angeles, Calif., 
on April 23, at the age of seventy-two 
years. Mr. Doepke was born at Rock- 
ford, Ill., and at an early age went with 
his parents to Milwaukee, where he re- 
ceived his early education. His first me- 
chanical training was gained in the 
shops of the old Filer & Stowell Co. 
Later he traveled through the East, 
working in various cities. During these 
travels, he became interested in auto- 
matic machinery, and conceived the idea 
of automatic washer making machinery. 
Returning to Milwaukee in 1887, he 
founded the present Wrought Washer 
Mfg. Co. He was a member of the Amer- 
ican Society of Mechanical Engineers 
and secretary of the committee on the 
standardization of plain and lock wash- 
ers. He was also a past vice-president 
of the Engineering Society of Milwau- 
kee. 


FrRANK W. Apams, JR., who was con- 
nected with the Ex-Cell-O Aircraft & 
Tool Corporation, Detroit, Mich., died at 
his home in Dayton, Ohio, on April 21. 
Mr. Adams had been a representative 
for the Ex-Cell-O organization, including 
the Continental and Krueger-Wayne Di- 
visions, in the Dayton territory for sev- 
eral years. 
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Bridgeport 


Two vertical heads for finish facing or other finishing operations 
while simultaneously two side heads are grooving provides Four 
Head machining Efficiency. 


The work illustrated: 


Cast Iron 
56 inches in ‘diameter. 
Finish facing across top. 
Grooving operation to “s-inch depth rough and finish cuts. 
Time—19 minutes. 


THE BULLARD COMPANY Connecticut 
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AnAdded 


Feature 
for the No. 2 “Light Type” 


More Convenient Arrangement 
When not in use attachment is swung ef 8 Improved Operating Efficiency 


to side of machine and if desired can be 1 ‘ 
bolted to finished pad provided. i 


the UNIVERSAL 
MILLING ATTACHMENT 
with CRANE 


—further increasing the usefulness i : 
of this new machine for the lighter 
class of milling 


— Details on request — a 


Brown @ Sharpe Mfg. Co., Providence, R.I.,U.S.A. 


e 
Bringing attachment into position for use is very simple B S 
—just swing attachment around to front as shown— 

clamp to overarms and to face of column. 


The convenience of the crane in holding attachment for location on face of column can be appreciated 
from the views above. Note also the convenience of the attachment for setting in any position and 
the unobstructed view of work as well as ample clearances obtained in this design. View at right shows 
Universal Milling Attachment used in conjunction with Short Lead Attachment cutting internal thread. 


Brown Shared No. 2 “Light Type” 
we UNIVERSAL MILLING MACHINE 
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NEWS OF THE 


INDUSTRY 


California 


Seto H. Taytor, Jr., who has been 
closely identified with the welding in- 
dustry for the last seven years, has been 
appointed Pacific Coast manager of the 
Lincoln Electric Co., Cleveland, Ohio. 
Mr. Taylor will make his headquarters 
at San Francisco, Calif. For the last 
four years he has had charge of the 
Los Angeles office of the company and 
previous to that he spent considerable 
time at the Cleveland headquarters, 
where he was engaged in research and 
the development of applications of pro- 
duction welding. 


FEDERATED SALES SERVICE, 537 Common- 
wealth Ave., Boston, Mass., announces 
the appointment of ANDREW M. PETERSON 
as California representative, with head- 
quarters at 210 W. 7th St., Los Angeles. 


Illinois 


JosEPpH T. Ryerson & Son, Inc., 16th 
and Rockwell Sts., Chicago, Ill., have re- 
cently made an addition to their plant 
at St. Louis, Mo., which will provide 
greatly increased facilities for storing 
and dispatching steel and allied products 
for the St. Louis area. Approximately 
40,000 square feet of floor space has been 
added by extending one of the large 
spans 165 feet and erecting a new build- 
ing. The greater part of the new space 
is given over to the warehousing of 
products requiring special protection 
from atmospheric changes. A circulating 
warm air heating: system provides the 
necessary distribution of heat for the 
proper storing of sheets, tool steels, weld- 
ing rod, cold finished bars, bands, hoops, 
and other high-grade steels. 


R. S. Arcuer has joined the staff of 
the Republic Steel Corporation, Youngs- 
town, Ohio, as chief metallurgist of the 
Chicago district. E. Larnep remains 
assistant chief metallurgist of that dis- 
trict. Mr. Archer was previously director 
of metallurgy of the A. O. Smith Corpo- 
ration, Milwaukee, Wis., and prior to 
that, was in charge of the Cleveland 
section of the Aluminum Research 
Laboratories of the Aluminum Co. of 
America. 


R. C. Manon Co., Detroit, Mich., man- 
ufacturer of permanent building prod- 
ucts and special industrial equipment, 
including ‘spray booths, blow-pipe sys- 
tems, ovens, and ventilating equipment, 
has established a sales-engineering office 
in Chicago at 231 S. LaSalle St. Water 
F. SHEETz, vice-president of the com- 
pany, will have charge of the new office. 
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FREDERICK B. HEITKAMP, general sales 
manager of the Cincinnati Milling Ma- 
chine Co. and Cincinnati Grinders Inc., 
has resigned to become a member of the 
executive staff of Lyon Metal Products, 
Inc., Aurora, Ill., manufacturer of steel 
lockers, steel office furniture, and sim- 
ilar metal equipment. He will assume 
his new duties July 1. Mr. Heitkamp 
graduated from Rutgers University in 
1917, and in 1921 became associated with 
the Cincinnati Milling Machine Co. as 
assistant advertising manager, having 
since that time held the positions of ad- 


Frederick B. Heitkamp, Now 
a Member of Executive Staff 
of Lyon Metal Products, Inc. 


vertising manager, sales manager, and 
general sales manager. Mr. Heitkamp’s 
associates at the Cincinnati Milling Ma- 
chine Co. gave him a farewell testimonial 
luncheon at the Cincinnati Country Club 
on June 16, at which time he was pre- 
sented with a beautiful Hamilton watch 
as a token of friendship and apprecia- 
tion. 


Joun W. O’LEaAry has been re-elected 
president of the Machinery and Allied 
Products Institute, 221 N. LaSalle St., 
Chicago, Ill. The other officers re-elected 
were: Vice-president, H. C. BEAVER, 
Worthington Pump & Machinery Corpo- 
ration, Harrison, N. J.; secretary, Pau. 
C. DeWotr, Brown & Sharpe Mfg. Co., 
Providence, R. I., and treasurer, RoBERT 
H. Morse, Fairbanks, Morse & Co. 


GeorcGE M. BERNSTEIN & Co., dealer in 
new and used machine tools, has re- 
cently moved to 12-14 S. Clinton St., 
Chicago, Ill. 


New England 


Norton Co., Worcester, Mass., informs 
us that the machine tool show held in 
the company’s plant last December has 
been transferred to England and is now 
on exhibition at Coventry in the plant 
of Alfred Herbert, Ltd., which concern 
has for many years represented the 
Norton Co. in several foreign markets. 
The exposition opened in Coventry 
June 18. 


R. L. Rickwoop has been appointed 
works manager of the Reed-Prentice 
Corporation, Worcester, Mass. Mr. Rick- 
wood was formerly connected with the 
Worthington Pump & Machinery Corpo- 
ration, of Harrison, N. J., and the Cin- 
cinnati-Bickford Tool Co. of Cincinnati, 
Ohio. 


R. V. Otson, who for several years has 
been secretary and sales manager of the 
Mossberg Pressed Steel Corporation, 
Attleboro, Mass., was elected vice-pres- 
ident and sales manager of the concern 
at a recent meeting of the board of di- 
rectors. 


GEoMETRIC Toot Co., New Haven, 
Conn., announces the appointment of the 
following agents for the sale of Geo- 
metric threading tools, threading ma- 
chines, and similar products: Ducom- 
MUN CorPORATION, 219 Central Ave., Los 
Angeles, Calif., representative for south- 
ern California; Star Macutnery Co., 
1731-1741 First Ave., S., Seattle, Wash., 
representative for the states of Wash- 
ington and Oregon. 


H. Bassett, metallurgical 
manager of the American Brass Co., 
Waterbury, Conn., has been elected pres- 
ident of the American Society for Test- 
ing Materials for 1934-1935. 


New York and New Jersey 


GENERAL Exectrric Co., Schenectady, 
N. Y., announces the election of R. C. 
Muir as vice-president in charge of the 
engineering department; C. E. 
vice-president in charge of the patent 
department; and H. L. ANnprews, vice- 
president in charge of the activities con- 
nected with the electrification of steam 
railroads. 


Epwin W. Crark, who for the last 
twenty-five years has been in charge of 
the New York branch of E. C. Atkins 
& Co., Indianapolis, Ind., manufacturers 
of saws and tools, has been promoted 
from the position of local manager to 
that of assistant to the general sales 
manager, N. A. Gladding, at Indianap- 
olis. Mr. Clark will continue to make 
his headquarters in New York City, at 
51 Warren St. Epwarp S. Norve.t, who 
succeeds Mr. Clark as local manager of 
the New York branch, was, previous to 
the war, assistant to Mr. Clark at the 
New York branch. Subsequent to the 
war, he was sent to the Indianapolis 
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MOTOR FIELD 


AND SPEED 


That Carry 
All Before 
Them 


Records go down, new 
marks are set, wherever 
the Carbo Lathe equipped 
with modern high speed 
cutting tools is put to 
work on a really tough 


lathe job. 


Speeds high enough to utilize the new tools’ 
maximum efficiency, power to back up the most 
dificult production program, enable this machine 
to get highly profitable results on a wide range 
of single and multiple tool work. 

For instance on these typical examples of 
Carbo-Lathe work —the spindle speed used in 
boring and facing the Houdaille Shock Absorber 
part is 334 R.P.M., surface F.P.M.—110, feed 
—.005”, production is easily maintained at 80 
per 55 minute hour. 

The other part is a motor field—a single tool 
job —and both parts are typical Carbo-Lathe 
work. 

Send for production details—time, costs, etc., 
on work like yours. Our conservative estimates 
will interest and surprise you. 


CARBO-LATHES 


Spindle speeds to 2,000 R.P.M.; smooth worm 
gear drive; 18 Timken and anti-friction bear- 
ings; capacity for work within 12” by 18”. ‘ 
Send samples for guaranteed Carbo-Lathe pro- 
duction data. No obligation. 


PORTER-CABLE MACHINE CO.,Syracuse,N.Y. 


Machine Tool Builders for 26 Years 


REPRESENTATIVES 
Colcord-Wright Mchy. & Supply Co., Canadian Fairbanks-Morse Co., Ltd. 


St. Louis, Mo, Toronto, Ont, 
Dean Machinery Co., Chicago, Ill, 
K. 0. Ditmars, Philadelphia, Pa. 
Harron, Rickard & McCone Co., 

San Francisco, Calif, 

Herberts Mchy, Co., Ltd., 

Los Angeles, Calif, 
Lynd-Farquhar Co., Boston, Mass. 
Joseph Monahan, 

Grand Rapids, Mich. 

Northern Mchy. & Supply Co., 

Minneapolis, Minn, 

Joseph F. Pflum, Cincinnati, Ohio 
Strong, Carlisle & Hammond, 

Detroit, Mich, 

Strong, Carlisle & Hammond, 

Cleveland, Ohio 
C. B. Niver, Toledo, Ohio 
Vandyck-Churchill Co., 

New York City—New Haven, Ct. 


Williams & Wilson, Ltd., 
Montreal, Canada 


Foreign Representatives 


Fenwick Freres & Co., Paris, France 
R. S. Stokvis & Zonen, 
Rotterdam, Holland 
Bohm & Bormann, Berlin, Germany 
Swiss Mchy. Import Co., Ltd., 
Zurich, Switzerland 
E. P, Bevan & Son, Pty., Ltd., 
Melbourne, Australia 
Machine Tools-India, Ltd., 
Calcutta, India 
Ing. A. Brichts, Prague, Czechoslovakia 
Massing & Ingham, Pty., Ltd., 
Johannesburg, So Africa 
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Edwin W. Clark, Assistant to 
General Sales Manager of E. C. 
Atkins & Co. 


office, where he specialized in the metal- 
cutting and industrial departments, and 
was later made sales manager of that 
division. Ray E Luis, who has been con- 
nected with the sales department at the 
home office as chief clerk for several 
years, will succeed Mr. Norvell at 
Indianapolis. 


E. D. Bransome, of Rumson, N. J., has 
purchased all the electrode coating pat- 
ents and methods therefor from the 
Electric Are Cutting & Welding Co., 152 
Jelliff Ave., Newark, N. J., and from 
C. J. Holslag of the same address. It is 
reported that licenses will shortly be 
granted to the following companies: 
J. D. Adams Mfg. Co., American Chain 
Co., American Steel & Wire Co., Beth- 
lehem Steel Co., Indiana Steel & Wire 
Co., Keystone Steel & Wire Co., Lincoln 
Electric Co., Pittsburgh Steel Co., Una 
Welding, Inc., and Wilson Welder & 
Metals Co., Inc. 


Epwarp C. Garnspore has been ap- 
pointed general manager of the Roller 
Bearing Co. of America, Trenton, N. J. 
Mr. Gainsborg was formerly sales man- 
ager. 


Ohio 


Mrs. Co., Euclid, Ohio, announces 
that a report has been filed in a patent 
infringement suit pertaining to U. S. 
Patents Nos. 1,297,101 and 1,683,956, by 
the Special Master to which it was re- 
ferred by the United States District 
Court in Cleveland. The report holds 
that the extension header slide and die 
slide of the new line of air-clutch forging 
machines brought out by the Ajax Mfg. 
Co. do not infringe the patents men- 
tioned. 


Buntinc Brass & Bronze Co., Toledo, 
Ohio, has appointed J. R. Bateman sales 
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and engineering representative, with 
headquarters at the Chicago branch of 
the company. J. F. Roperts has been 
made manager of the Dallas, Tex., 
branch, R. H. Roserrs manager of the 
Kansas City branch, and F. W. Roserts 
manager of the Metropolitan New York 
branch. 


REPUBLIC STEEL CORPORATION, Youngs- 
town, Ohio, has appointed Rairey & 
MILAN, Inc., 27-39 W. Flagler St., Miami, 
Fla., distributor of Enduro stainless 
steel and Toncan iron. The OHIO VALLEY 
HarpwareE & Roorine Co., Evansville, 
Ind., has also been appointed a distrib- 
utor of Toncan iron. 


CHARLES W. Dean, who for the last 
five years has been associated with the 
Cleveland office of the Crocker-Wheeler 
Electric Mfg.. Co., Ampere, N. J., has 
been made Cleveland district manager 
to fill the vacancy left by the death of 
Fred C. Eckworth. Mr. Dean is a grad- 
uate electrical engineer of Cornell Uni- 
versity. 


L. S. Hamaker, sales promotion man- 
ager of the Republic Steel Corporation, 
Youngstown, Ohio, has been advanced to 
the position of vice-president and general 
manager of the Berger Mfg. Co., Canton, 
Ohio, a subsidiary of the Republic Steel 
Corporation. 


LEE B. GREEN, formerly works manager 
of the Globe Machine & Stamping Co., 
1200-1250 W. 76th St., Cleveland, Ohio, 
was appointed a director and vice-pres- 
ident in charge of operations at the last 


Lee B. Green, Director and Vice- 
president of the Globe Machine 
& Stamping Co. 


annual meeting of the stockholders. Mr. 
Green’s experience in the field of indus- 
trial engineering began with his appren- 
ticeship at the Morgan Engineering Co., 
Alliance, Ohio. Later he became a de- 
signer on the engineering staff of the 
Cleveland Frog & Crossing Co. His other 
experience included positions as chief 


Edward S. Norvell, Manager of 
the New York Branch of E. C. 
Atkins & Co. 


engineer of the Stereotype Co., Indianap- 
olis, Ind.; general master mechanic of 
the Timken Roller Bearing Co., Canton, 
Ohio; and superintendent of the Lincoln 
Motor Co., Detroit, Mich. 


Dr. Bruce W. GonseR has been ap- 
pointed a member of the technical staff 
of Battelle Memorial Institute, Colum- 
bus, Ohio. 


Pennsylvania 


E. S. McCLetianp, director of person- 
nel of the Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. has retired 
after fifty-three years of continuous ser- 
vice with the company. Mr. McClelland 
started with the company in 1881, at 
the age of seventeen, as a helper in the 
foundry of the Westinghouse Machine 
Co., the forerunner of the Westinghouse 
Electric & Mfg. Co., which was incorpo- 
rated in 1886. After working in the pat- 
tern shop, drafting, and engineering de- 
partments, he became successively assis- 
tant chief engineer, assistant general 
superintendent, and works manager. In 
1920 he became director of personnel. 


R. L. Temptin, chief engineer of tests, 
Aluminum Co. of America, Pittsburgh, 
Pa., has been awarded the Charles B. 
Dudley medal for 1934 by the American 
Society for Testing Materials. The medal 
is awarded annually to the author of 
the paper presented at the preceding an- 
nual meeting, which is of most outstand- 
ing merit and which constitutes an orig- 
inal contribution to research in engi- 
neering materials. Mr. Templin’s paper 
was entitled “The Fatigue Properties of 
Light Metals and Alloys.” The medal 
was awarded at the annual meeting of 
the American Society for Testing Ma- 
terials held at Atlantic City, June 25 
to 29. 
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wo you adopt NATIONAL-SHELBY Seam- 
less Tubing for making any part, the 
“COST” line on your graph sheet goes down. 
This is being turned to account by an increasing 
number of manufacturers who use one or an- 
other of the various shapes, sizes, and wall- 
thicknesses of NATIONAL-SHELBY Tubing as a 
short-cut in fabrication. They find that machining 
operations are minimized, labor economized, and 
wear on tools very much reduced. As for the 
practical. result—they know the finished part will 
be of fine, uniform steel structure throughout. 


When you specify seamless tubing, be sure and 
say NATIONAL-SHELBY. Then you obtain the 
quality and dependability that have made the 
name SHELBY preeminent. The experience and 
resources of the world’s largest manufacturer of 
tubular products are behind every length of this 
product. Send for handbook “NATIONAL-SHELBY 
Seamless Tube Standards” 


NATIONAL TUBE COMPANY -» Pittsburgh, Pa. 
Subsidiary of United Us States Steel Corporation 
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Southern States 


Louis Artis Co., Milwaukee, Wis., 
manufacturer of industrial type electric 
motors, has opened a direct factory 
branch office in the Bona Allen Building, 
Atlanta, Ga., in order to better serve the 
southeastern states. George C. Gardner, 
who has been identified with the elec- 
tric motor industry in Atlanta and the 
South for many years, will have charge 
of the new office. 


LINK-BELT Co., 910 S. Michigan Ave., 
Chicago, Ill., has recently opened a ware- 
house at 413-15 Second Ave., Dallas, Tex., 
where extensive stocks will be carried 
of Caldwell and Link-Belt conveying and 
power-transmitting machinery. The new 
warehouse occupies a floor space of 
10,000 square feet. The company’s sales 
office will also be located at the ware- 
house. E. G. WENDELL is resident man- 
ager. 


REPUBLIC STEEL CORPORATION, Youngs- 
town, Ohio, has appointed the Pidgeon- 
Thomas Iron Co., Iowa at S. Main St., 
Memphis, Tenn., distributor of Enduro 
stainless steel. 


COMING EVENTS 


1-5—Nationat Metat Con- 
GRESS AND Exposition, Commerce Hall, 
Port Authority Bldg., New York City. 
W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio, director. 


1-5—Annual convention of 
the AMERICAN SocIETy ror Merats (for- 
merly the American Society for Steel 
Treating), New York City. W. H. Eisen- 
man, 7016 Euclid Ave., Cleveland, Ohio, 
secretary. 


Ocrospr 22-26—Annual meeting of the 
AMERICAN FOUNDRYMEN’S ASSOCIATION 
and Fifth International Foundry Con- 
gress and Exposition in the New Audi- 
torium, Philadelphia, Pa. C. E. Hoyt, 
executive secretary-treasurer, 222 W. 
Adams St., Chicago, 


NOVEMBER 8-24—Exposition of machin- 
ery and tools at Olympia, London, Eng- 
land. 


DeEcEMBER 3-7—Annual meeting of the 
AMERICAN Society oF MECHANICAL EN- 
GINEERS at the Engineering Societies 
Building, 29 W. 39th St., New York City. 
Calvin W. Rice, secretary, 29 W. 39th 
St., New York. 


DECEMBER 3-8—ELEVENTH NATIONAL 
EXPosITION OF PowER AND MECHANICAL 
ENGINEERING at the Grand Central 
Palace, New York City. Manager Charles 
F. Roth, International Exposition Co., 
Grand Central Palace. 
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NEW BOOKS AND PUBLICATIONS 


Bacon’s Pusiiciry 87 pages, 
8 1/2 by 11 inches. Published by 
R. H. Bacon & Co., 608 S. Dearborn 
St., Chicago, Ill. Price, $3. 


The Bacon’s Publicity Manual may 
briefly be described as a guide giving 
detailed instructions on how to prepare 
and place industrial editorial publicity. 
It deals with the handling of editorial 
publicity in trade and class papers, and 
contains a complete directory of 1600 
publications, with an analysis of the 
field of each. Sales managers, advertis- 
ing managers, publicity managers, ad- 
vertising agencies, and trade associa- 
tions’ secretaries will find this manual 
of the greatest value in efficiently co- 
operating with trade journals. 

The book differs most decidedly from 
the ordinary books on “how to write for 
the press.” It is in no sense a text-book 
and does not deal with abstract theories, 
but lays down specific rules for obtain- 
ing high-grade publicity and shows how 
to select the trade journals in which 
this publicity should be sought. 

The manual represents the experience 
gained by the author during the fifteen 
years that he was engaged in all phases 
of publicity work as an editor of trade 
journals, and as advertising and pub- 
licity manager. 

The book is divided into three sec- 
tions covering, first, the planning of 
editorial publicity, the preparation of 
manuscripts and illustrations, and a 
complete review of methods to be fol- 
lowed in editorial publicity; second, an 
alphabetical index of every trade, tech- 
nical, industrial, and class paper pub- 
lished in the United States and Canada; 
and third, a market classification of 
1600 publications giving detailed infor- 
mation relating to each. 


MacuHINeE Desten. By Louis J. Bradford 
and Paul B. Eaton. 289 pages, 6 by 
9 inches. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York City. Price, $3. 


This is the third edition of a work 
covering the fundamental principles of 
machine design, prepared as a text-book 
for courses in machine design where 
time is limited. The text is arranged to 
cover about twenty-five lesson assign- 
ments. Discussions of special types of 
machines have been omitted, as well as 
data usually found in handbooks. The 
authors’ aim has been to teach the 
students to use data rather than merely 
to offer them a source of data. 

The principal change in the present 
edition is in that portion of the book 
dealing with lubrication, excellent charts 
having been added that permit the ac- 
curate design, without recourse to diffi- 
cult mathematics, of bearings to which 


the hydrodynamic theory applies. In 
view of the growing importance of weld- 
ed construction in machine design, a 
section dealing briefly with this subject 
has been included. Additional problems 
have also been provided to increase the 
usefulness of the text to teachers. 

An idea of the scope of the book will 
be obtained from the following chapter 
headings: Fundamental Definitions and 
Considerations; Friction and Lubrica- 
tion; Bearings and Sliding Surfaces; 
Friction Clutches and Brakes; Shafts; 
Force and Shrink Fits; Screws and 
Screw Fastenings; Toothed Gearing; 
Wrapping Connectors; Springs; Fly- 
wheels; and Miscellaneous Machine Ele- 
ments. 


MacHINE SHop TecHnorocy. A Unit 
Course of Instruction for Students 
and Apprentices in the Machinist 
and Toolmaker Trades. Published 
by the National Metal Trades Asso- 
ciation, People’s Gas Building, Chi- 
cago, Ill. Price, $8 per set. Individual 
sections: Hand Tool, 80 cents; En- 


gine Lathe, $3; Milling Machine, 
$1.40; Cylindrical Grinding Ma- 
chine, $1.40; Shaper, $1.60; and 


Turret Lathe, $1.80. Special fiber 
board post binders are available at 
50 cents each. 


This unit course of instruction con- 
sists of loose-leaf bulletins containing 
226 lesson units amounting to more than 
1000 pages with over 600 illustrations 
covering the design, construction, care, 
and use of the tools and machines used 
in the machinists’ and toolmakers’ 
trades. The six sections of the course 
now ready are: Hand tools, measuring 
and recording instruments; the engine 
lathe; the milling machine; the cyl- 
indrical grinding machine; the shaper; 
and the turret lathe. The course was 
developed by the Committee on Indus- 
trial Education of the National Metal 
Trades Association assisted by more 
than one hundred practical shop men 
and a group of trade school instructors. 
It is suitable for use in company train- 
ing programs or in public schools giving 
instruction in these trades. 


A Hanpspook or NRA (Second Edition). 
By Lewis Mayers. 842 pages, 6 by 
9 inches. Published by Federal Codes, 
Inc., 32 Union Square, New York 
City. Price, $6.50 (with semi-month- 
ly supplements to December 31, 1934, 
$10). 


This book contains an analysis and 
compilation of the National Industrial 
Recovery Act and related statutes — 
federal and state—and of all executive 
orders, regulations, agreements, admin- 
istrative rulings, and judicial decisions 
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EMERALD ‘CORD BELTS 


@ SPACE SAVING 


@ CONVENIENT @ LONG LIFE 


@ SURE GRIP @ MAINTENANCE 


@ HIGH EFFICIENCY 


Over 25,000 stock combinations, and specials with- 
out limit, assure an exact drive for any condition. 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY - Branch Offices or Representatives in Principal Cities throughout the World 


ATLANTA CINCINNATI DETROIT 4 — LOS ANGELES PITTSBURGH 
CLEVELAND PASO < NEW ORLEANS ST. touts 
CHICAGO DENVER KANSAS CITY SAR NEW YORK 


130 DEALERS THROUGHOUT THE UNITED STATES 


TON 


@ LOW FIRST COST 


NEGLIGIBLE 
@ CLEAN ... QUIET 


A-3415 


SEATTLE 
TULSA 


ST. PAUL 
PHILADELPHIA SAN FRANCISCO WASHINGTON 
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relative thereto, together with a com- 
parative presentation of typical provi- 
sions of the several codes of fair com- 
petition, the texts of the principal codes, 
and summaries of all minor codes. A 
semi-monthly supplement service keeps 
the volume up to date, and proposed 
codes are furnished at a nominal charge. 


HiGcH-TEMPERATURE INSULATION. 30 pages, 
6 by 9 inches. Distributed by the 
Johns-Manville Corporation, 22 RE. 
40th St., New York City. 

This booklet contains a reprint of a 
lecture on high-temperature insulation, 
prepared by the Johns-Manville engi- 
neering department and used in me- 
chanical, chemical, metallurgical, and 
ceramic engineering schools throughout 
the country. It comprises a short review 
of the principles of heat transfer; a dis- 
cussion of the theory and practice of 
conductivity values of insulation and re- 
fractories; and insulation in boilers, 
furnaces, and other industrial equipment 
operated at high temperatures, 
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Bausch & Lomb will 
Welcome Visitors 


During the Rochester (New York) 
Centennial Celebration, which will be 
held August 20 to 25, the plant of the 
Bausch & Lomb Optical Co., comprising 
sixteen buildings with over a million 
square feet of floor space, will be open 
to visitors. A schedule of trips under the 
direction of special guides is being ar- 
ranged so that visitors may see what has 
been called “the most critical industrial 
organization in America,” where preci- 
sion and inspection are carried to lengths 
measured in millionths of an inch. 


Mechanical Engineers Meet 
in Denver 


The semi-annual meeting of the Amer- 
ican Society of Mechanical Engineers 
was held in Denver, Colo., June 25 to 28. 
The technical sessions were devoted to 
subjects of particular interest to the 
engineers in the Middle West and in the 
western part of the country. Among the 
subjects covered were aerial passenger 
tramways; Boulder Dam developments; 
humidity and air conditioning in high 
altitudes; industrial management and 
the NRA; cooperative manufacturing; 
and light-weight trains and railroad 
ears. In connection with the meeting, 
inspection trips were arranged to 
Boulder Dam, and trips were made to 
the Rocky Mountain National Park and 
over the new Dotsero cut-off through the 
Moffat tunnel. 
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Drafting-Room Ventilation 
in Hot Weather 


The accompanying illustration shows 
how the Barber-Colman Co., Rockford, 
Ill., has solved the problem of keeping 
one of the company’s drafting-rooms cool 
during the hot weather. Small oscillating 
fans are mounted between the windows 
and are operated at slow speed. In this 
way, a gentle but steady breeze is cir- 
culated where it is most needed, and the 
draftsmen work in comparative comfort. 
The fans are of the Barber-Colman Co.’s 
own make, manufactured under the 
trade name “Barcol,” but any fan that 
can be hung between the windows in 
the manner shown will prove satisfac- 
tory. It is stated that the circulation 
produced by these fans has very notice- 
ably improved the working conditions. 


The Barber-Colman Drafting-room Kept Cool on a 
Hot Day by Means of Well Distributed Fans 
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OBITUARIES 


Epwarp M. Hew ett, veteran engineer 
with the General Electric Co., Schenec- 
tady, N. Y., who retired from active ser- 
vice in 1931, died at his home in 
Schenectady May 24, following an illness 
of a few days, at the age of sixty-eight. 
Mr. Hewlett began his electrical career 
with the Thomson-Houston Electric Co. 
(a predecessor of the General Electric 
Co.) in 1890. In 1898, when the General 
Electric Co. organized its switchgear de- 
partment, Mr. Hewlett was made head 
of that department and continued there 
until 1927, when he was appointed con- 
sulting engineer. From 1894 on, Mr. 
Hewlett was responsible for much not- 
able work in switchboard design. 


Frep C. EckwortH, Cleveland manager 
of the Crocker-Wheeler Electric Mfg. 
Co., Ampere, N. J., passed away at the 
University Hospital, Cleveland, Ohio, on 
June 1. Mr. Eckworth was forty-nine 
years of age. He had been a member 
of the Crocker-Wheeler sales force for 
eighteen years, nine of which he was 
Cleveland manager for the company. He 
leaves a host of friends throughout the 
Cleveland district, especially in the iron 
and steel industries. 


* 


Rubber Now Used in Putty 


Plastikon putty, a compound that is 
similar in appearance and consistency 
to ordinary painter’s putty but that is 
combined with rubber, is a new product 
of the B. F. Goodrich Rubber Co., Akron, 
Ohio. This putty requires no mixing, 
since it contains practically no oil. It 
effectively resists corrosive chemicals 
and fumes, and because of its rubber 
content, offers unusually high resistance 
to moisture. 

Another property that is peculiar to 
Plastikon putty is its high degree of 
adherence to steel surfaces. It is avail- 
able in 1-pint, 15-pound, 75-pound, and 
225-pound cans. 
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Automotive Engineers Meet 


The summer meeting of the Society of 
Automotive Engineers, held at Saranac 
Lake, N. Y., June 17 to 22, was unusually 
well attended and was characterized by 
intensely interesting technical sessions, 
covering every branch of automotive 
engineering. Among the subjects dis- 
cussed were Diesel-engine design; rail 
cars; streamlining; truck design; body 
design; fuels and lubricants; bearings; 
aircraft engines; and propellers. In all, 
about thirty different papers were pre- 
sented, most of which were based on ex- 
haustive research and painstaking in- 
vestigations. 
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ADVERTISEMENT—Each stem on this page is a paid advertisement 


More Than One Way 
to Join Two Shafts 


Modern power 
transmission 
frequently re- | 
quires not only 
the positive ® 
coupling of © 
shafting but ' 
more or less 
flexibility to 
compensate for 
any slight mis- 
alignment that | 
may be present. 


One ingenious solution of this problem 
is accomplished by a unique assembly 
developed by the Morse Chain Company, 
of Ithaca, N. Y., and is as simple as it is 
efficient. 


The assembly consists of two sprockets 
fastened securely to the ends of the 
shafting, wrapped bya Morse Silent Chain, 
entirely enclosed in split covers and packed 
in grease. 

The flexible chain transmits the load 
between the sprocket halves and, due to 
the great number of contact points be- 
tween the links in the chain and the 
sprocket teeth, the load is so distributed 
that stress at any one point is small. The 
action of the chain connection between 
the sprockets cushions shock, dampens 
vibration and provides the necessary 
flexibility. Easily attached or discon- 
nected, either half can be moved without 
disturbing the other half. 


Morse Exhibit at 
Century of Progress 


Morse Chain Company have a unique 
action exhibit in the Chrysler Building. 
A Translux picture is used, showing the 
front end of a Plymouth car with timing 
chain in action. This, with two striking 
demonstrations of smooth action, shows 
the accuracy and efficiency of Morse 
Chains. 


Misalignment in Shafting 


Where the angular distortion is not 
high enough to require universal joints, 
a new flexible coupling has been developed 
by the Morse Chain Company that takes 
care of misalignment up to 6°. 


This is known as the Morflex Coupling. 
It depends upon rubber as the flexing 
medium and compensates for both angu- 
lar and parallel misalignment without a 
measurable loss of power. 


Recent developments 
and knowledge of 
the physical proper- 
ties of rubber have 
brought it into exten- 
sive use in engineering 
fields. Properly used, 
it is superior to other ff 
materials in providing 
the qualities required 
in a flexible coupling. 


Driving Tanning Drums 


We havecome along way since we tanned 
a hide by “nailing it on the fence.” The 
leather industry is becoming ;more and 
more mechanized and they find increasing 
use for positive power transmission. 

The Deford Company, leather manu- 
facturers of Luray, Va., installed Morse 
drives about a year ago on their Kannel 
Process tanning drums. They report, 
“These drives are working perfectly.” 


\\ 


¢ 


POWERFUL - FLEXIBLE - SMOOTH 


...and how he can take it! 


Chain drives knock ’em all out when you con- 
sider their long life and low maintenance costs. 
They parry every blow, never take the count. No 
matter how hard the punishment, chain drives 
always stay in the ring. They have been taking 
it for many years and getting better all the time. 


MORSE CHAIN COMPANY 


A Division of Borg-Warner Corporation 


ITHACA, NEW YORK 
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Classified Ccnmem of this Number 


DESIGN, FIXTURE AND TOOL 


Simple Indexing Fixture for Use in Milling Ma- 


Swaging Wheel for Smoothing Worm Threads.... 668 
Tool for Cutting Internal Grooves— 


Fixture for Making Two Opposite-Hand Bends 
Edgewise in Flat Stock—By Edward Heller.... 670 
DESIGN, MACHINE 
Motor Drives for Modern Machine Tools— 


Appearance of Equipment is Becoming an Impor- 

Intermittent Trigger Slide Having a Positive 
Working Stroke and a Swift Return— 


Mechanism for Winding Spherical Cores for 
Golf Balls—By C. W. Hinman ................ 659 


The Electric Eye Controls Many Industrial 
Processes—By John Allen Murphy 


DIEMAKING, DIE DESIGN, AND PRESS WORK 


Recent Developments in Brass Die-Casting 


Methods—By Herbert Chase ................. 653 
Die for Forming Channel-Shaped Clip— 
Formula for Width of Stock Required for Multiple 
Circular Blanking—By E. R, Johnson ........ 677 
HEAT-TREATING METHODS 
Low-Temperature Carburizing .................. 672 
Heat-Treatment of Cobalt High-Speed Steel— 
MANAGEMENT PROBLEMS 
Sound Engineering Balances Cost with Expected 
Results—By John H. Friden ............08.08. 641 
It Is Unwise to Limit the Opportunities for 
Another New Product of Industry that May 
Open up Active Markets 658 


Buying Machine Tools Table d’Hote or a la Carte 676 
Permission to Buy Machinery 679 
Who Pays for Wasteful Methods? ............... 679 


Safety Inspection for New Equipment— 
By James J. Baule 


Meeting Today’s Problems of Industry .......... 680 
The Service Problem in the Machine Tool 
MATERIALS, METALS, AND ALLOYS 
Tests Show Superior Wearing Qualities of 
Nitrogen-Hardened Cast Iron ................. 661 
Magnesium-Base Alloys Advantageous when 
Aluminum-Bronze Dies for Drawing Stainless 
Molybdenum Reduces Embrittlement Due to Pro- 
Carbon Tool Steel Now Produced by the 
Winted-Ingot Method 685 
Camels Lose to Stainless Steel “Somewhere 
NEWS OF THE INDUSTRY 
The German Machine Industry ................. 652 
Dngineerine News Wlashes 656 
French “Machine Tool Tarifl 661 
Exports of Industrial Machinery Increase ...... 663 
SHOP PRACTICE 
Ball-Bearing Cup Made in Highteen Seconds .... 651 
Measuring Dovetail Slides with Steel Balls At- 
tached to Divider Legs—By C. W. Putnam..... 655 


Testing Valves for Leakage—By Herbert Oliver.. 662 


A Suggestion for Machining Fiber ............. 663 
Lathe Set-up for Reducing Size of Wire or- Rod— 

Cutting Compound for Hard Rubber ........... 672 


Airplane Engine Plant Uses Carbide Tools in 
Small-Lot Production—By Freeman C. Duston.. 673 


Milling Balancing Bosses on Eighty Connecting- 


Gears with Flexible Teeth Have Shown Little 

Indexing Fixtures Facilitate Multiple Cuts in 

WELDING PRACTICE 
New Type Cutting Tools Demand Less Vibration 

in Machines—By Everett Chapman ........... 671 
Welding Maenesium: Alloys 672 
An Example of Copper Welding 678 


Your Progress Depends Upon Your Knowledge of Your Industry 
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1,683,956 covering the extension heading 
and gripping slides used in the National 
high-duty forging machine, that no de- 
cree has yet been entered in the suit. 
The National Machinery Co. has taken 
exception to the recommendations filed 
by the Special Master in the suit, and 
these exceptions will come before the 
U. S. District Court for decision on the 
questions of validity and infringement. 


Ciry MacuIne & Toot Works, Dayton, 
Ohio, manufacturers of gear chamfering 
and burnishing machines, precision bor- 
ing machines and spindles, special ma- 
chinery, tools, dies, and jigs, have been 
reincorporated under the name THE 
CrmatToot Co. There has been no change 
either in company policy or executive 
personnel, except for the addition of 
shop executives recognized as specialists 
in large body die practice. 


K. B. Bowman has been appointed 
general superintendent of the steel mill 
of the Timken Steel & Tube Co., Canton, 
Ohio. Mr. Bowman has previously been 
associated with the Central Steel Co., 
Central Alloy Steel Co., and the Repub- 
lic Steel Corporation. Previous to his 
present promotion, he was director of 
production with the Timken Steel & 
Tube Co. 


Srantey A. Knisety has been ap- 
pointed advertising and sales promotion 
manager of the Republic Steel Corpora- 
tion, Youngstown, Ohio. Mr. Knisely 
succeeds L. S. HaMAKER, who was re- 
cently made vice-president and general 
manager of the Berger Mfg. Co., Canton, 
Ohio, a subsidiary of the Republic Steel 
Corporation. 


H. O. Swosopa, Inc., 4301 Main St., 
Pittsburgh, Pa., has appointed C. W. 
Pirer, 2033 Maple Ave., Norwood, Ohio, 
sales representative for the Falcon line 
of heat-treating furnaces and industrial 
heating equipment in the southern Ohio 
and eastern Indiana territory. 


Pennsylvania 


A. D. Hunt has been made manager 
of engineering at the South Philadel- 
phia plant of the Westinghouse Electric 
& Mfg. Co., succeeding JoHN M. LgEs- 
SELLS, who has resigned to open an 
office as consulting engineer, specializ- 
ing in mechanical work. 


«Cassius M. Davis, assistant engineer 
of the General Electric Co.’s transporta- 
tion department at Erie, Pa., has been 
appointed engineer of the department, 
succeeding H. L. ANDREWS, who was re- 
cently elected -a vice-president of the 
company. 


Lovis Co., Milwaukee, Wis., 
manufacturer of electric motors and 
similar equipment, announces that the 
Pittsburgh office of the company has 
been moved to 537 Oliver Bldg., with 
J. F. Rodgers in charge, 


NEW BOOKS AND PUBLICATIONS 


THE ENGINEERS’ SKETCH Book. 355 pages, 
5 1/2 by 8 1/2 inches. Published by 
EK. & F. N. Spon, Ltd., London, Eng- 
land. American agent, Engineers 
Book Shop, 227 Park Ave., New 
York. Price, $4.50. 

This is the sixth edition of a work 
consisting of a large variety of mechan- 
ical movements, mechanisms, and ma- 
chine elements employed for practically 
every conceivable purpose. There are 
nearly 3000 illustrations of mechanisms 
and machine details, all classified and 
arranged to facilitate reference. Every 
right-hand page is filled with numbered 
drawings or illustrations of mechanisms 
and unit parts, and the left-hand pages 
contain terse descriptions which are 
numbered in each case to agree with the 
illustration number. This book evident- 
ly is intended for the designer, inventor, 
or mechanic requiring a large collection 
of mechanical movements and designs 
from which helpful suggestions or hints 
can be derived. 


LoOGARITHMS—NUMERICAL AND GRAPHI- 
caL. By N. R. Corke. 79 pages, 
8 1/2 by 11 inches. Published by 
Gee & Co., Ltd., 6 Kirby St., London, 
E. C. 1, England. Price, 8/6 net. 
This book, as stated in the foreword, 
is not intended to teach mathematics, 
but is designed merely to teach the art 
of calculating by logarithms, both nu- 
merically and graphically. It is believed 
that this book brings together for the 
first time the four chief practical ap- 
plications of logarithms — calculating 
with logarithms; calculating with the 
slide-rule; plotting and calculating on 
logarithmic paper; and calculating with 
alignment charts (nomograms). It is 
designed for self study. This book 
should be very useful to the student 
who wishes to obtain an all-around con- 
ception of logarithms. 


REPEATED-STRESS (FATIGUE) TESTING 
MACHINES USED IN THE MATERIALS 
TESTING LABORATORY OF THE UNI- 
VERSITY OF ILLINOIS. By Herbert F. 
Moore and Glen N. Krouse. 36 pages, 
6 by 9 inches. Published by the 
University of Illinois, Urbana, IIl., 
as Circular No. 23 of the Engineer- 
ing Experiment Station. Price, 40 
cents. 


THERMAL CoNpbDUCTIVITY OF SOME IRONS 
AND STEELS OvER THE TEMPERATURE 
RancGE 100 to 500 Decrees C. By 
S. M. Shelton. 10 pages, 6 by 9 
inches. Published by the United 


States Department of Commerce, 
Washington, D. C., as Research Pa- 
per RP669 of the Bureau of Stand- 
Price, 5 cents. 


ards. 


TapPerR Bearines (Second Edi- 
tion). 9 pages, 6 by 9 inches. Pub- 
lished by the U. S. Department of 
Commerce, Washington, D. C., as 
Simplified Practice Recommendation 
R67-33 of the Bureau of Standards. 
Price, 5 cents. 


Economic Lor S1zEs In MANUFACTURING. 
By Paul T. Norton, Jr. 31 pages, 6 
by 9 inches. Published by the Vir- 
ginia Polytechnic Institute, Blacks- 
burg, Va., as Bulletin No. 31 of 
the Engineering Extension Division 
Series. 


COMING EVENTS 


SEPTEMBER 20-22—Convention of the 
NATIONAL INDUSTRIAL ADVERTISERS’ 
ASSOCIATION, at Cincinnati, Ohio. For 
further information, address Gregory 
H. Starbuck, General Electric Co., 
Schenectady, N. Y. 


OcToBER 1-5—NATIONAL Con- 
GRESS AND EXposiITion, Commerce Hall, 
Port Authority Bldg., New York City. 
W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio, director. 


OcToBeR 1-5—Annual convention of 
the AMERICAN Society ror Merats (for- 
merly the American Society for Steel 
Treating), New York City. W.H. Hisen- 
man, 7016 Euclid Ave., Cleveland, Ohio, 
secretary. 


OcToBER 22-26—Annual meeting of the 
AMERICAN FOUNDRYMEN’S ASSOCIATION 
and Fifth International Foundry Con- 
gress and Exposition in the New Audi- 
torium, Philadelphia, Pa. C. E. Hoyt, 
executive secretary-treasurer, 222 W. 
Adams St., Chicago, Ill. 


NovEMBER 8-24—Exposition of machin- 
ery and tools at Olympia, London, Eng- 
land. 


DrEcEMBER 3-7—Annual meeting of the 
AMERICAN SoOcrETY OF MECHANICAL EN- 
GINEERS at the Engineering Societies 
Building, 29 W. 39th St., New York City. 
Calvin W. Rice, secretary, 29 W. 39th 
St., New York. 


DECEMBER 3-8— ELEVENTH NATIONAL 
EXPOSITION OF POWER AND MECHANICAL 
ENGINEERING at the Grand Central 
Palace, New York City. Manager Charles 
F. Roth, International Exposition Co., 
Grand Central Palace. 
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OBITUARIES 


Henry E. Eberhardt 


Henry E. Eberhardt, president of the 
Newark Gear Cutting Machine Co., Inc., 
Newark, N. J., and an outstanding ma- 
chine tool building pioneer, died June 30 
in his eighty-third year. 

- Mr. Eberhardt was born in Newark 
and attended the Newark public schools, 


Henry E. Eberhardt 


graduating at the age of thirteen. At 
the age of fourteen he entered the em- 
ploy of Ezra Gould, who had a machine 
shop in Newark. Mr. Eberhardt first 
worked in Mr. Gould’s New York office, 
but he soon asked to be transferred to 
the factory in Newark, and there began 
the kind of work to which he devoted 


. his entire life. He made rapid strides 


in the shop, and was made a foreman 
while still serving his apprenticeship. 

After completing his apprenticeship, 
he became for some years a true journey- 
man, working in Philadelphia, Pitts- 
burgh, and Cleveland, and making last- 
ing friendships wherever he went. Later, 
he returned to Ezra Gould, and with his 
elder brother Ulrich, was taken into the 
partnership known as E. Gould & Eber- 
hardt. While a member of that firm, 
he invented an automatic gear-cutting 
machine, a printing press for printing 
bank notes for the Government, and 
many other mechanical devices, such as 
the arrangement of gearing which made 
feeds and speeds of machine tools inde- 
pendent of each other. The latter de- 
vice was used on lathes, drilling ma- 
chines, and automatic gear-cutting ma- 
chines. 

In 1904, he sold his interest in the 
firm of Gould & Eberhardt and entered 
into business with his sons, the firm at 
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first being known as Eberhardt Broth- 
ers, but later becoming the Newark 
Gear Cutting Machine Co., of which he 
remained president until his death. 
Mr. Eberhardt was one of those me- 
chanical geniuses that truly loved his 
work; yet, while his vocation was al- 
ways first in his mind, he had plenty 
of room for avocations. His collection 
of rare old books, some on parchment, 
dealing with engineering subjects is 
unique. He was one of the first to use 
high-powered “magic lanterns” and 
color-photography cameras. He began to 


* drive an automobile in 1901, a Columbia 


Electric. He always kept abreast, if not 
a little ahead, of the times. He was a 
pioneer in his vocation as well as in 
his avocations. He was also a talented 
musician, and in his younger years, a 
singer. 

Mr. Eberhardt was beloved by every- 
one who came in contact with him. He 
was one of the founders of the American 
Gear Manufacturers’ Association and 
held high office in that Association for 
many years. It is safe to say that he 
was one of the best beloved of all the 
officers and members in the gear-manu- 
facturing field. 

Mr. Eberhardt is survived by four 
sons, Henry J., Frank E., U. Seth, and 
Fred Ross Eberhardt. The three older 
sons are connected with the Newark 
Gear Cutting Machine Co., while Fred 
Ross, the youngest, is engaged in a ma- 
chinery business of his own in Denver, 
Colo. Mr. Eberhardt is also survived by 
his daughter, Mrs. Edward Van Egri, 
twelve grandchildren, and two great 
grandchildren. 


Llewellyn W. Jones 


Llewellyn W. Jones, founder and 
president of the Manganese Steel Forge 
Co., Philadelphia, Pa., and president of 
the Audubon Wire Cloth Corporation, 
also of Philadelphia, died at his home 
in Rosemont, Pa., on June 24, in his 
seventy-second year. 

Mr. Jones was born in Philadel- 
phia. He served an apprenticeship with 
William B. Bement & Sons, and later 
entered a three-year course of instruc- 
tion in locomotive and car building at 
the Altoona Shops of the Pennsylvania 
Railroad. He successively held impor- 
tant executive positions with the Phila- 
delphia Drop Forge Co., Schoen Pressed 
Steel Co., Pressed Steel Car Co., M. B. 
Suydam Paint Co., Pittsburgh Filter 
Co., Cyclops Foundry Co., Taylor-Whar- 
ton Iron & Steel Co., and Alloy Steel 
Forging Co. 

In 1921, Mr. Jones founded the Man- 
ganese Steel Forge Co. Credit is due 
him for the mechanical and commercial 
developments of rolled and forged man- 
ganese steel that made it available to a 
wide range of industries. He produced 
the first drawn manganese steel wire, 
now widely used in wire cloth and in 
the electric industry. He also introduced 
rolled and forged manganese steel as 
wear plates and forgings in the street 
and steam railway industry. 


E. K. Swigart 


Edmund Kearsley Swigart, chairman 
of the board of the Oilgear Co., Milwau- 
kee, and senior vice-president of the 
Bucyrus-Erie Co., South Milwaukee, 
Wis., died suddenly at Ballard Lake, 
Wis., following a heart attack. 

Mr. Swigart was born in Bucyrus, 
Ohio, in 1867. He graduated from the 
Toledo High School and entered the 
Railroad Mail Service in which he re- 
mained for ten years. In 1891 he joined 
the Bucyrus-Erie Co. and was made 
secretary and treasurer of that company 
in 1901. As secretary he was also re- 
sponsible for sales. In 1910, he became 
a joint managing director of the com- 
pany, and in 1911, he was made senior 
vice-president, a position which he held 
until his death. In 1921, he founded the 
Oilgear Co. 

Mr. Swigart was also a member of 
the executive committee and board of 
directors of the Bucyrus-Erie Co. and a 
member of the board of directors of the 
Bucyrus-Monighan Co., of Chicago, IIl. 

Few men leave behind them a record 
of achievement such as his. He was 
held in high regard by all who knew 


E. K. Swigart 


him, and his success as a business man 
and a friend was due to his strong 
character, pleasing personality, unusual 
ability to judge men, and sound judg- 
ment. 


JoHN E. BARKLE, general manager of 
the South Philadelphia Works of the 
Westinghouse Electric & Mfg. Co., died 
suddenly at his home in Swarthmore, 
Pa., July 10, at the age of fifty-three 
years. Mr. Barkle was born in Orbi- 
sonia, Pa. He was a graduate of Dick- 
inson College, and has been continuous- 
ly in the service of the Westinghouse 
company for thirty-three years. He was 
appointed works manager of the South 
Philadelphia Works in 1929, and general 
works manager in 1931. 
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~S WH£HEN you have good tools to help you 
Our Catalog No. 31 lists over 2300 tools, each designed to 


help mechanies do their best work. Send today for your 
copy. Brown & Sharpe Mig. Co., Providence, R. I., U. 8. A. 
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Chuck for Truing up and Clamping Bevel Gear 
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MACHINERY’S DATA SHEETS 261 and 262 


PERMISSIBLE VARIATION IN SIZES OF COLO-FINISHED BAR STOCK AND SHAFTING* 


Based upon American Society for Testing 


Materials’ Standard Specifications 1930 


Crom section Flats, Width, or Thickness, Inches. 

Plus Minus 

Up to 6.080, iichusive: or 0.0 0.003 

Over 0.030 to 1, inclusive X 11/2 or less................0. 0.0 0.004 

Over 1 to 2 1/2, inclusive X 11/2 or less................... 0.0 0.005 

Over 2 1/2 to 4, inclusive X 11/2 or less...............000- fea bases 

Seucsaaiiee Over 4 to 6, inclusive X 11/2 or less...............eeeeeeee 

Up to 0.030, inclusive K over 1 1/2..........cccccccccccccce 0.0 0.005 

Over 0.030 to 1, inclusive X over 0.0 0.005 

Over 1 to 2 1/2, inclusive X over 1 1/2........cccccccccceee 0.0 0.006 

Over 2 1/2 to 4, inclusive X over 11/2..............ceceees 0.0 0.007 

Over 4'to 6, inclusive. X over 1 1/3... 0.0 0.010 

*This table covers commercial cold-finished bar steels of grades The permissible variations given in the table apply to cold- 
considered to be in common use, including cold-finished Bessemer finished steel having a carbon content not exceeding 0.30 per 
screw stock, cold-finished open-hearth screw stock, cold-finished cent. For bars with higher carbon content, the variations should 
shafting, and commercial key stock. be agreed upon by the purchaser and manufacturer of the steel. 


MACHINERY’S Data Sheet No. 261, New Series, 


November, 1933 


PERMISSIBLE VARIATION IN SIZES OF HOT-ROLLED STEEL BAR STOCK* 


Based upon American Society for Testing 


Materials’ Standard Specifications 1930 


Plus Minus 
Hexagonal | Over 3 to 5, inclusive...........ccccceeecceecceeeees 3/32 1/32 

Up to 1, OF 1/32 and 0.006 1/64 and 0.006 

Over 1 to 2, inclusive X 3/16 or less...............+. 3/64 and 0.008 1/32 and 0.008 

Over 2 to 4, inclusive X 3/16 or less................. 1/16 and 0.010 3/64 and 0.010 

Over 4 to 6, inclusive X 3/16 or less...............+- 3/32 and 0.010 1/16 and 0.010 

Up to 1, inclusive X over 3/16 to 1/2, inclusive..... ‘ 1/32 and 0.008 . 1/64 and 0.008 

Over 1 to 2, inclusive X over 3/16 to 1/2, inclusive... 3/64 and 0.012 1/32 and 0.012 

Over 2 to 4, inclusive X over 3/16 to 1/2, inclusive... 1/16 and 0.015 3/64 and 0.015 

Rectangular | Over 4 to 6; inclusive X over 3/16 to 1/2, inclusive... 3/32 and 0.015 1/16 and 0.015 

Up to 1, inclusive X over 1/2 to 1, inclusive......... 7 1/32 and 0.010 1/64 and 0.010 

Over 1 to 2, inclusive X over 1/2 to 1, inclusive...... 3/64 and 0.015 1/32 and 0.015 

Over 2 to 4, inclusive X over 1/2 to 1, inclusive...... 1/16 and 0.020 3/64 and 0.020 

Over 4 to 6,-inclusive X over 1/2 to 1, inclusive...... 3/32 and 0.020 1/16 and 0.020 

Up to 1, inclusive X over 1 to 2, inclusive............ 

Over 1 to 2, inclusive X over 1 to 2, inclusive........ 3/64 and 1/32 1/32 and 1/32 

Over 2 to 4, inclusive X over 1 to 2, inclusive........ 1/16 and 1/32 3/64 and 1/32 

Over 4 to 6, inclusive X over 1 to 2, inclusive........ 3/32 and 1/32 1/16 and 1/32 


*This table covers hot-rolled carbon-steel bars produced in 
accordance with good mill practice for general commercial pur- 
poses. The steel is made by either the open-hearth or the 
Bessemer process. 


For rectangular bars, the first value in the plus and minus 


columns is for the width, and the second value is for the thick- 
ness. For example, if the variation for a bar 2 inches wide and 
1/2 inch thick is required, the plus variations will be 3/64 inch 
for the width and 0.012 inch for thickness; the minus variations 
will be 1/32 inch for the width and 0.012 inch for the thickness. 
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MACHINERY’S DATA SHEETS 265 and 266 


MACHINERY’S DATA SHEET INDEX—I 
January, 1930, to December, 1933, Inclusive 


Acme and Worm Threads, Three-wire 
System of Measuring, June ’31.... 204 
Alloys, Composition of Typical Die- 
Alloys, Physical Properties and Appli- 
cations of Die-casting, Mar. ’33... 246 
Aluminum Alloys, Properties and 
Composition of Sand-cast, Nov. ’31. 213 
Aluminum Alloys, Properties of 
Wrought-, Jan. ’32..... 
Angles, Indexing Movements for, Dec. 
*30, Jan. ’31, Apr. ’31, May ’31, 


July ’31......191 to 194, 199 to 202, 


205, 206 
Arbors, Milling Cutter, Dimensions for 


214 
Arc-welding Instructions, Feb, ’32, 


Babbitt Metals for Bearings, SA E 

Standard Specifications, Applications 

and Compositions of, Nov. ’32...%. 237 
Ball Bearings, Load Capacities of 

Single- and Two-row Radial, Apr. 

"33, May 33, June '33....247-249, 252 
Ball Bearings, Load Capacities of 

Ball Bearings, Lock-nuts and Washers 

for Mounting on Shafts, July ’32.. 229 
Bar Stock, Permissible Variation in 

Sizes of Cold-finished and Hot-rolled 

Bearing Metals, Applications and Com- 

positions of Babbitt, S A E Standard 

Specifications, Nov. 237 


Bearings, Ball (See Ball Bearings) 


Belt Drive Calculations, Table for, 


Belting, Properties of Transmission, 


Belting, Transmission Factors for Arc 
of Contact and Friction Coefficient, 
Chain, Dimensions, Weights, and Test 
and Safe Loads for Wrought-iron 


Couplings, Shaft, July ’33....... 253, 254 


Crane Chain, Dimensions, Weights, 
and Test and Safe Loads for 


Wrought-iron, June .......... 252 
Cutting Fluids, Practice in Use of, 

Cutting Speeds, Revolutions per Minute 

for Aue. cies o's 183, 184 
Die-casting Alloys, Composition of 

Typical’ Mat 245 


Die-casting Alloys, Physical Properties 
and Applications of, Mar. ’°33..... 246 


Die-castings, Properties of Zamak 
Alloys Used for, Feb. °33......++. 244 


Drill Chucks, Jacobs Tapers and 


Threads for, July ’32..... eden + 230 
Drill Heads, Data for Designing Mul- 
tiple-spindle, Feb. ’30......... 171, 172 


Drills, Portable, with Jacobs Tapers or 
Threads for Chucks, Aug. ’32, Sept. 


+ 231 to 234 
Drilling, Power Required for, Apr. ’30, 


Duralumin (Alloy No. 26, “Dural,” or 
17S) SAE Specifications for Sheet, 


Feeds for Cemented Carbide Milling 
Cutters; May "g2: 225, 226 
Gage, Wire and Sheet-metal, Applica- 
Ground Thread Taps, Diameters and 
Tolerances for, May ’30........-- 178 
Helical Compression Springs, Maxi- 
mum Loads and Corresponding De- 
flections per Coil, Dec, ’33....263, 264 


Helix Angle for Screw Threads, Sept. 


Helix Angles for Metric Screw 


Indexing Movements for Angles, Dec. 
30, Jan. ’31, Apr. ’31, May °31, 
JO 191 to 194, 199 to 202, 
205, 206 
Iron, Average Strength Data for Steel 
ond; Oct. 235, 236 
Jacobs Tapers and Threads for Drill 
Chucks, July 230 
Jacobs Tapers or Threads for Chucks, 
Portable Drills with, Aug. ’32, Sept. 
Lock-nuts and Washers for Mounting 
Ball Bearings on Shafts, July ’32.. 229 
Magnesium Alloys, Dec. ’31..... 215, 216 


Milling Cutters and Arbors, Keyseat, 
Keyway, and Key Dimensions for, 
Milling Cutters, Speeds and Feeds for 
Cemented Carbide, May °32...225, 226 
Molded Plastic Materials, Physical 
Properties, Oct. °33 ...-cccese 259, 260 
Non-ferrous Metals, Average Strength 
Data for, Jan. '33, Feb. '33..241 to 243 


MACHINERY’S Data Sheet No. 265, New Series, January, 1934 


MACHINERY’S DATA SHEET INDEX—II 
January, 1930, to December, 1933, Inclusive 


Pipe Fittings, Cast-iron and Malleable- 
iron Screwed, Jan. ’30........169, 170 


Pipe, Speeds for Threading and Cut- 

Pipe Threads, Shop Data on American 

or Briggs Standard, Apr. ’32..... « 224 
Plastic Materials, Physical Properties 

of Molded, Oct. ’33..........+259, 260 
Portable Drills with Jacobs Tapers or 

Threads for Chucks, Aug. ’32, Sept. 

Power Required for Drilling, Apr. ’30, 

Screw Threads, Helix Angles for, Sept. 

Screw Threads, Helix Angles for 

Metric; O66; 889, 388 
Shaft Fittings, Dimensions for Four- 

spline and Six-spline, Sept. ’33..257, 258 
Shafting, Permissible Variation in Sizes 

of Cold-finished, Nov. ’33.......++. 261 


Sheet-metal and Wire Gage Applica- 


Sheets, Thicknesses and Weights of 
Steel, Open-hearth, and Non-ferrous - 


Speeds and Feeds for Cemented Carbide 
Milling Cutters, May ’32......225, 226 


Speeds, Cutting, Revolutions per Minute 
for High, Aug. ’30.... 


Speeds for Threading and Cutting off 


Spline Dimensions, Four-spline and 
Six-spline Shaft Fittings, Sept. 


Springs, Maximum Loads and Corre- 
sponding Deflections per Coil for 
Helical Compression, Dec. ’33..263-264 


Steel, Average Strength Data for Iron 
atid; Ott: «0235, 230 


Steels, Composition and Application of 


Stock for Screw Machine Products, 
Length Required per 1000 Pieces, 


Strength Data for Non-ferrous Metals, 
Jan. '33, Feb. 00 243 


Strength of Iron and Steel, Data for 


Average, Oct. ’32....... 230 
Tap Shanks, Dimensions of Beaman 


Taps, Diameters and Tolerances for 
Ground Thread, May ’30......... 178 


Taps, Hand, Diameters and Toler- 


Taps, Nut and Tapper, Diameters and 


Tapers and Threads, Jacobs, for Drill 
July "$2 cance 290 


Tapers or Threads (Jacobs) for Chucks, 
Portable Drills with, Aug, ’32, Sept. 
Thicknesses of Steel and Open-hearth 
Iron and Non-ferrous Alloy Sheets, 


Threads and Tapers for Jacobs Drill 


Threads, Measuring Acme and Worm, 
Three-wire Method, June ’3 


Threads or Tapers (Jacobs) for 
Chucks, Portable Drills with, Aug. 
"94, 231 to 234 
Threads, Shop Data on American or 
Briggs Standard Pipe, Apr. ’32.... 224 


Three-wire Method of Measuring Acme 


and Worm Threads, June ’31...... 204 
Tolerances for Ground Thread Taps, 
Diameters and, May ’30........+. 178 
Tolerances for Hand Taps, Diameters 
and, Mat. 173 
Tolerances for Nut and Tapper Taps, 
Diameters and, Oct. ’31...... 


Tool Shanks and Toolpost Openings, 
Standard Dimensions of, Nov. '30.. 190 
Tool Steels, Composition and Applica- 
Toolpost Openings, Standard Dimen- 
sions of Tool Shanks and, Nov. ’30. 190 
Tungsten-carbide Tools, Grinding Angles 
for Widia, June ’31......... 
Weights, Non-ferrous Alloy Sheets, 
Weights, Steel and Open-hearth Iron 
Welding (Arc) Instructions, Feb. ’32, 
Mar. "$2; 219 to 223 
Wire and Sheet-metal Gage Applica- 
tidns, Deer. 239, 240 
Woodruff Key and Keyslot Dimensions, 
Woodruff Keyslot Cutter Dimensions, 


Zamak Alloys Used for Die-castings, 
Properties of, Feb. 244 


MACHINERY ’S Data Sheet No. 266, New Series, January, 1934 


MACHINERY, January, 1934—264-A 
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MACHINERY’S DATA SHEETS 267 and 268 


PROPERTIES OF SILCROME CORROSION- AND HEAT-RESISTING STAINLESS STEELS : 


Type of Silcrome 12 17 RA H-17 KA-2 25-12 46-M 
Carbon ..| 0.12 max. (|0.12 max. . 0.12 1.00 0.09-0.20 0.20; 0.25 max, 
Chromium} 11.5-13 16.5-17.5 16-17 16.5-18.0 18 25 4-6 

Molyb- 

Quench Quench- Quench- Quench- 

Average Tensile An. | edand poe d Hard An- | An- | 
nealed nealed | sealed) Drawn| Wie | | nealed | nealed 

t 750 at 1100 * 
deg. F. po F. deg. F. om 
Ultimate Strength, 


Ibs. per sq. in. ....| 65000) 130000; 75000 | 80000 | 110000 | 125000) 120000 | 175000) 90000 | 200000 | 95000) 68000) 11700 
Yield point, lbs. per 


30000} 95000 | 43000 | 40000} 65000 | 110000) 60000 | 140000) 30000 | 150000 | 48000) 29000) 10100 
Elongation in 2 : 

per cent ..335'. 30 15 28 35 25 10 10 7 55 25 42 32 18 ‘ 
Reduction of Area, 

60 35 55 65 55 70 15 10 65 45 50 70 64 
Impact Izod, ft.-Ibs..| 76 35 30 35 15 - 5 3 85 712 67 bi 


Brinell Hardness ...| 156 280 170 160 | 241 260 240 350 150 315 167 | 142 | 262 
Rockwell Hardness..| B78} C28 B84 | B85 | B100 | C26 C28 C38 B80 C30 B85 | B76 | C26 


Specific Gravity, Ibs. 
O 0.28 0.277 0.277 0.277 0.285 0.282 0.28 
Magnetic or Non- Non- 
re Magnetic Mag. Magnetic Magnetic Non-magnetic |mag. | Magnetic sa 
Scaling Point, deg. F. 
Maximum for con- 
tinuous operation . 1100 1550 1450 1500 1550 1700 1000 
*Wire values are mean of highest and lowest obtainable, ‘ 4 
Compiled by Ludlum Steel Co. 
MACHINERY’S Data Sheet No. 267, New Series, February, 1934 Wana it. = 
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MACHINERY’S Data Sheet No. 268, New Series, February, 1934 Contributed by G. W. Amrhein 
MACHINERY, February, 1934—328-A 
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MACHINERY’S DATA SHEETS 269 and 270 


185 
215 
277 
398 
458 
898 


958 


0.172 | 0.140 


0.205 | 0.171 


+8 


0 
0 
0 
0 
0 


0.157 | 0.125 
2211 0 
253 | 0 
446 | 0 
510 | 0 
0 
0.978 | 0 
1.042 | 0 


0 
0 


Thickness 


1 
1 
1 
1 
1 


Thickness 
Regular Jam Nut 


64 
23," 
16 


11 


9 

ee 0.189 | 0.155 
19 

3 

3 

3 

4, 

1 


340 
402 


295 


1 


© 
| 


Thickness 


331 | 0 
378 | O 
44210 
1 
1 


1 


0.267 | 0.233 
1 


0.219 | 0.187 
0 


0 
0 


9 
1 


732 

54 

46 
369 } 2 
591 | 2 


Regular Nut 


Thickness 


Regular Nut 


1 


2 


173510 


23 
2 
1 


Vin 


5/ 
3 
1 


067 | 1 342 


240 
447 
859 


240 

447 

067 | 1 
273 | 1 
480 | 1 
100 | 1 3%, 


859 


1 


(Hot or Cold Made) 
Corners Min. 


Width Across 


485 | 2.893 | 115 


Width Across 
Corners Min. 
49441 
74211 
991 
239 | 1 
489 | 2 
733 3 


1 
2 


(Hot or Cold Made) 


1 
1 
1 


088 } 1 
450 } 1 


269 


Flats 


0.4375 | 0.425 | 0.584 | 0.485 
0.5625 | 0.547 | 0.751 | 0.624 


Width Across 


6875 | 1 
8750 | 1 


1 
1 
1 
1 
1 


6 
thie 


Flats 
1250 | 1 
3125 | 1 
5000 } 1 

1 


1 


0.5625 | 0.547 | 0.751 | 0.624 
1 


Width Across 
0.4375 | 0.425 | 0.584 | 0.485 


7 
9 


AMERICAN STANDARD UNFINISHED SQUARE AND HEXAGON NUTS 


of Bolt 
4, 0.3128 


Diameter 


2500 1% 


0 
0 
1 
1 
1 


th 


1 
1 
1 


AMERICAN STANDARD SEMI-FINISHED SQUARE AND HEXAGON NUTS 


of Bolt 


Diameter 


MACHINERY ’S Data Sheet No. 269, New Series, March, 1934 


MACHINERY, March, 1934—392-A 


MACHINERY’S Data Sheet No. 270, New Series, March, 1934 


+ Maximum Nomi- Nomi- : 
(Basic) nal nal 
The | 0.235 | 0.203] S42 
| 0.283 | 0200 | 
| 0.3750 % 0.6250 | 0.606 | 0.832 | 0.691} 214, | 0.346 | 0.310] 742 | 0.237 | 0.201 : 
¢ 0.4375 | 34 0.7500 | 0.728 | 1.000 | 0.830 0.394} 0.356| 1 0.269 | 0.231 = 
0.5000} 1346 0.8125 | 0.788 | 1.082 | 0.898 ¢ | 0.458 | 0.418 As 0.333 | 0.293 i 
0.5625 | Y% 0.8750 | 0.847 | 1.163 | 0.966 | 0.521) 0.479 | 0.365 | 0.323 
0.6250 | 1 1.0000 | 0.969 | 1.330 | 1.104 Ye, | 0.569 | 0.5251 3 | 0.397 | 0.353 F 
7500 | 1 .1250 | 9.088 | 1.494 1 214. | 0.680] 0.632] A62 | 0.414 
750 | 1 '3125 | | 1.742 | 1 494, | 0.792 | 0.740] 1 26 | 0.474 | 
1 -5000 | | 1.991 | 1 Ys | 0.903 | 0.847 591 | 0.535 
1250 1 631 | 2.239 | 1 1.030 | 0.970 655 | 0.595 
"813 | 2.489 | 2 1.126} 1.062) % 782 | 0.718 
7 13% 1.3750] 2146 2.0625 | 1.994 | 2.738 | 2.273 1 19% 1.237 | 1.169 | 1346 | 0.847 | 0.779 
11% 1.5000 | 2 2.2500 | 2.175 | 2.986 | 2.480] 1 | 1.349] 1.277) 0.911 | 0.839 
1%% 1.6250| 2% 2.4375 | 2.356 | 3.235 | 2.686 12%, 1.460 | 1.384 Ae | 0.976 | 0.900 i 
134 1.7500 | 2 2.6250 | 2.538 | 3.485 | 2.893 | 1174] 1.571] 1.491] 1 | 1.040 | 0.960 
e) 1% 1.8750 | 21346 2.8125 | 2.719 | 3.733 | 3.100 | 1 4144 | 1.683 | 1.599] 1146 | 1.105] 1.021 ; 
2 2.0000] 3 3.0000 | 2.900 | 3.982 | 3.306] 134 | 1.794 | 1.706 | 1 1.169 | 1.081 : 
2%, 2.2500] 3 3.3750 | 3.263 | 4.480 | 3.720 | 1 32 2.017 | 1.921 | 1 1.298 | 1.202 ‘ 
214 2.5000] 3 3.7500 | 3.625 | 4.977 | 4.133 | 234g | 2.240 | 2.136 | 1 1.552 | 1.448 ; 
23% 2.7500] 41% 4.1250 | 3.988 | 5.476 | 4.546 | 2 134. | 2.462 | 2.350 | 1 1.681 | 1.569 ; 
3° 3.0000] 4 4.5000 | 4.350 | 5.973 | 4.959] 254 | 2.685] 2.5651 134 | 1.810] 1.690 
Regular Jam Nut 
Nomi- Nomi- 
nal nal 
0.3750 % 
4g 0.4375 4 
Y 0.5000] 1346 
0.5625) % 
0.6250 | 1 > 
34 0.7500 | 1 
‘4 
0.8750 
1.0000 | 1% 
1% 1.1250 | | 
| 1% 1.2500] 1% 813 | 
13% 1.3750] 2146 2.0625 | 1.994 | 
1% 1.5000]2% 2.2500 | 2.175 
13% 1.6250| 274, 2.4375 | 2.356 
134 1.7500 | 2 2.6250 | 2.538 s 
1% 1.8750 | 21346 2.8125 | 2.719 1 
2 2.0000] 3 2.900 213.306 | 11146] 1. .107 | 1.019 
2% 2.2500 3 % 750 | 3.263 3.720 | 12% | 1. .236 | 1.140 
214 2.500013% 500 | 3.625 77 | 4.133 | 2345 | 2. | 1.354 
2% 2.7500 | 4% 1250 | 3.988 76 | 4.546 | 2 %e | 2. -587 | 1.475 a 
3" | 41% 4.350 | | 4.959 | 2174, | 2. "716 | 1.596 
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MACHINERY’S DATA SHEETS 271 and 272 Jf 


AMERICAN STANDARD FINISHED HEXAGON REGULAR NUTS AND JAM NUTS 


Width Across Plone Thickness Thickness 
Diameter Flats Corn Regular Nut Regular Jam Nut 
of Bolt 
D 
Maximum Nomi- Nomi- 
(Basic) Min | Min | “Dai | Max | Min | “na; | Max | Min 
Y%4 0.2500 Ye 0.4375 | 0.428 | 0.488 | 0.25] 0.212) | 0.163 0.150 
0.3125) 0.5625 | 0.552] 0.629] 1%, | 0.273 | 0.258] 346 | 0.195 | 0.180 
0.3750 0.6250 | 0.613 | 0.699} 214, | 0.336 | 0.320] 7% | 0.227 | 0.211 
0.4375 | 0.7500 | 0.737 | 0.840 0.3841 0.366] 1% | 0.259 | 0.241 
Ve 0 Mg 0.8125 | 0.799 | 0.911 ¢ | 0.448 | 0.428 y 0.323 | 0.303 
0.9625 | 9.8150 | 0.861 | 0.982 0.511 | 0.489 | 114. | 0.355 | 0.333 | 
0.6250 | 1 1.0000 | 0.985 | 1.123 | 38%, | 0.559] 0.535] % | 0.387) 0.363 
"3, 0.7500 | 1 1.3250 | 1.108 } 1.263] 2442 | 0.670 | 0.642 the | 0.451 | 0.424 
0.8750} 1546 1.3125 | 1.293 | 1.474 | 494, | 0.781 | 0.750 0.516 | 0.484 
1.0000} 1%" 1.5000 | 1:479 | 1.686 7%" | 0.893 | 0.858] | 0.580 | 0.545 
1% 1.1250] 114, 16875 | 1.665 | 1-898 | 1 1.020 | 0.980 0.644 | 0.606 
1% 1.2500] 1.8750 | 1.850 | 2.109 | 1342 | 1.115| 1.072] | 0.771 | 0.729 
1% 1.3750] 2146 2.0625 | 2.036 | 2.321 | 11344 | 1.227] 1.180 | | 0.836 | 0.789 
1% 1.5000 | 244° 2.2500 | 2:222 | 2'533] 1 S46 | 1-338 | 1.288] 7% 0.900 | 0.850 
1% 1:6250| 2%, 2.4375 | 2.407 | 2.744 12% 1.449 | 1.395 | 1846 | 0.965 | 0.910 
134 1.7500 | 2 2.6250 | 2.593 | 2.956 1 1%ha 1.560 | 1.503 | 1 1.029 | 0.971 
1% 1.8750 | 21846 2.8125 | 2.778 | 3.168 | 1 4%44 | 1.672 | 1.610 | 1 146 | 1.094 | 1.031 : 
2  2,0000] 3 3.0000 | 2.964 | 3.379] 134 | 1.783 | 1.718 | 1 1.158 | 1.093 
24 2.2500 |3% 3.3750 | 3.395 | 3.802 | 1 | 2.005 | 1.982 | 1 1.286 | 1.214 
21% 215000 | 3 3.7500 | 3.707 | 4.226 | 2346 | 2.228 | 2.148 | 1 1.540 | 1.460 i 
234 2.7500 4% 4.1250 | 4.078 | 4:649 2 2-450 | 2.363 1% 1.669 | 1-581 
3" 310000} 444 4.5000 | 4.449 | 5.072 2.673 | 2.578 | 134 | 1.798 | 1.703 


MACHINERY ’S Data Sheet No. 271, New Series, April, 1934 


DIMENSIONS FOR OPEN-END WRENCH OPENINGS 


NNNNNN 
MACHINERY ’S Data Sheet No. 272, New Series, April, 1934 Based on American Standard 


Approved March, 1933. 
MACHINERY, April, 1984—456-A 
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MACHINERY’S DATA SHEETS 273 and 274 | 


COMPOSITION AND APPLICATION OF ALLOY STEELS—1 


Basie Composition 
Type of Steel Man- | sili- - | Chro- | Vana- Use 
Carbon | sanese | con | 
Carbo Tools, dies, and wearing parts for s 
rbon Tool Steel 0.70-1.30 | 0.25 | 0.25] .... machines 
Carbon-Vanadium Tool Steel..} 0.70-1.30| 0.25] 0.25 0.15 |Miscellaneous tools and dies, and wearing 
parts for small machines 
Miscellaneous tools and dies, and wearing! 
Chrome-Vanadium Tool Steel.| 0.50-0.90 | 0.25 | 0.25 0.80 | 0.15 | parts for small machines, such as shafts, 
spindles, collets, etc. 
Low-Tungsten Tool Steel..... 0.50 0.25 | 0.25 | 2.00} 1.75 0.15 |Chisels, punches, shear blades ; 
Silicon-Manganese Tool Steel. 0.50 0.80 | 2.00 Chisels, punches, shear blades; also 
springs, etc. 
Oil-Hardening Tool Steel, Miscellaneous dies for blanking and 
Manganese Type .......... 0.90 1.26 0.50 | 0.50 | 0.15 forming 
Oil-Hardening Tool Steel, Miscellaneous dies for blanking and 
Tungsten Type ............ os 0.25 | 0.26) 1.50) 0.50 ““* | forming 
h 
Cc 0.90 0.25| 0.25 | ....| 3.75 | .... |Gripper and similar dies for hot work A 
High-Carbon High-Chromium 
Die Steel .. $e Sie veneee 2.25 0.25 | 0.25 12.00 . |Blanking dies, shear blades, punches, etc. 
Based on Practice of Well-known = 


MACHINERY’S Data Sheet No. 273, New Series, May, 1934 Manufacturer of High-speed, 


Carbon, and Alloy Steels 


COMPOSITION AND APPLICATION OF ALLOY STEELS—2 : 


Basic Composition 
—— Carbon Man- Sili- Tung- | Chro- | Vana- |Molyb-| nickel Use 
ganese con step mium | dium |denum 
High-Carbon High-Chro- 
mium Die Steel. Air-| 1.60 025 | . |12.00]..... | 0.75 |... 
Hardening Type .... ete. 
Finishing Steel .......| 1.25 0.25 0.25 | 4.00] .... | .... |... | |Tools for fine and smooth cutti 
neral-purpose hot-worki 
Tungsten Hot-Work Di] 459 | 0.26 | 026 |10.00/ 250) 060] .... |... aid 
Miscellaneous tools; cutting, 
High-Speed Steel ......| 0.70 0.25 0.25 |18.00 4.00] 1.00 blanking and forming tools 
Cobalt High-Speed Steel*) 0.75 0.25 0.25 |18.00 | 4.00} 1.00 ... |Miscellaneous cutting tools 
Die-Block ........+++++| 0.50-0.70| 0.50-0.80/| 0.20 0.75 1.50 | Die-blocks 
Trimmer Steel ........| 0.85 0.25 0.25 |. 0.50 0.30 |Shear blades and trimming dies 
Nitralloy} 0.20-0.40} 0.50 0.25 |..... | 1.40 0.30 . |Parts to be nitrided 
Nitralloy{ 0.20-—0.40 0.50 0.25 eeree e@eese 0.80 eeoe Parts to be nitrided 
*Contains 4 to-12 per cent cobalt. ‘Contains 1.20 per cent aluminum. 
Based on Practice of Well-known 
MACHINERY’S Data Sheet No. 274, New Series, May, 1934 Manufacturer of High-speed, 


Carbon, and Alloy Steels 
MACHINERY, May, 1934—552-A 
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MACHINERY’S DATA SHEETS 275 and 276 
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MACHINERY ’S Data Sheet No. 275, New Series, June, 1934 


DATA ON HOLLOW SET-SCREWS AND SOCKET-HEAD CAP-SCREWS 


t Softer. Metal) 


(Applies to Hardened Set-Screws Bearing ag 


Proper Size Relationship between Cup-Point Set-Screw and Shaft Diameter 
Recommended Tightening Force and Holding Power for Different Sizes of Set-Screws 
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The 


*The holding power of the set-screw is expressed in pounds at the surface of the shaft, and depends on the size of the shaft. 


approximate holding power for intermediate size shafts may be obtained by interpolation. 


Recommended Tightening Force for Cap-Screws, in Inch-Pounds 


eee 


3000 


3000 


2000 


1500 


800 


800 


300 


200 


Based on copyrighted data furnished 
by the Allen Mfg. Co., Hartford, Ct. 
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MACHINERY’S DATA SHEETS 277 and 278 | 
AVERAGE HORSEPOWER REQUIREMENTS OF MACHINE TOOLS—1 
Engine Lathes Milling Machines Drilling Machines 
Motor, Sq.Cg.-C.S. or M.S.4-V.S. Motor, Sq.Cg.-C.S. or M.S.4-V.S. Motor, Sq.Cg.-C.S. or M.S.4-V.S. 
Swing, In. Average Heavy Table Feed, In. Average Heavy Average Heavy 
14 2 3 Universal 
18 5 71/2 22x 8 2 3 12-20 3/4 1 
20 71/2 10 28x10 3 24-28 1 2 
24 10 15 S4x12 5 72 30-32 2 3 
30 15 20 42x14 7172 10 36-40 3 5 
36 20 25 60x15 10 15 50-60 5 71/2 
42 20 25 
48 25 30 Radial 
60 30 40 Arm, In, 
22x 8 3 5 a3 
28x10 5 11/2 36 3 5 
Planers, Reciprocating 34x12 7 1/2 10 box 
60 71/2 10 
42x14 10 15 oi 
A.C.-D.C. Motor-Generator Set 60x15 15 20 72 10 15 o = 
with D.C. Motor Drive and Control 96 20 25 F 
nN 
Horizontal Slab Millers be 
Size, In. Average Heavy Multiple Spindle iy 
s sie Data amen | | 
O 30x 30 7 1/2 10 xy" 
36x 36 15 20 16 5 71/2 |3/82-1/4| 6-10 3 5 Ca 
48x 48 20 30 18 71/2 10 3/16-1/2 | 6-10 5 71/2 | 27 
60x 60 30 50 20 10 15 1/4-3/4 | 6-10 71/2 10 & 
12x 72 40 50 24 20 30 3/8-1 6-10 10 15 3 
84x 84 50 60 30 25 40 2 6 71/2 10 F 
100x100 50 15 36 40 50 2 8 10 | 15 2 
MACHINERY ’S Data Sheet No. 277, New Series, July, 1934 Contributed by George H. Hall 
AVERAGE HORSEPOWER REQUIREMENTS OF MACHINE TOOLS—2 
Grinding Wheels (Double-End) Pipe Threaders and Cutters 
Boring and Turning Mills 
Motor, Sa.Cg.-C.S. or M.S.4-V.S. Motor, Sq.Cg.-C.S. Motor, Sq.Cg.-H.T.-C.S. or S1.Rg.V.S. 
Cross-Rail Motor, Sq.Cg.-H.T.-C.S. Whee, Is, Hearty Average Heavy 
Main cn 6x3/8 1/4 1/2 lin. 2 3 
Size Cross- : 2 2 3 
8x1 1/2 1 
12x2 3 5 4 3 5 
42 in. 18x3 5 71/2 6 5 71/2 
50 1 24x4 71/2 10 8 
= > ; 26x4 10 15 10 71/2 10 
20 12 10 15 2 
84 20 25 5 
96 25 30 5 Gear Cutters 35 
lindrical Grind 
10 ft. 30 40 71/2 Motor, Sa.Cg.-C.S. or M.S.4-V.S. He 
12 30 40 71/2 — #22 
25 50 60 10 10 5 71/2 36x 9 2 3 ane 
30 60 15 15 14 10 15 48x10 3 5 2 
18 15 20 30x12 5 7 1/2 i 
24 20 25 60x12 5 7 1/2 8 + 
Cylinder Boring Machines 30 30 40 72x14 71/2 10 ° 2? 
64x20 10 15 Eg ® 
Motor, Sq.Cg.-C.S. or M.S.4-V.S. Eas 
Vertical Surface Grinders 
Motor, Sq.Cg.-C.S. Shapers 
In.| Bore | Average | Heavy Motor, S4.Cg-C.8. or MS4V.8. | 
4 20 71/2 10 8 5 71/2 12-18 2 5 3 
6 30 10 15 14 10 15 20-24 5 71/2 3 
8 40 15 20 30 15 20 28-30 71/2 10 5 
MACHINERY ’S Data Sheet No. 278, New Series, July, 1934 - Contributed by George H. Hall 
MACHINERY, July, 19384—648-A 
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MACHINERY’S DATA SHEETS 279 and 280 


THE A-B-C OF STAINLESS STEEL—1 
Compiled by The Carpenter Steel Co., Reading, Pa. 


Group A 


Group 


Group © 


Analysis 


Groups A and B are primarily straight chromium steels, Multiply 
the per cent of carbon in the steel by 17. Subtract this from the 
per cent of chromium in the steel. If the result is less than 12.5 per 
cent, the steel belongs to Group A; if greater than 12.5 per cent, it 
belongs to Group B. WBither group may contain small percentages 
of copper, nickel, silicon, molybdenum, sulphur, etc., for special 


purposes. 


Contains at least 24 per cent of 
chromium and nickel combined. 
Neither chromium nor nickel 
should be less than 8 per cent. 
May contain small percentages of 
other elements for special pur- 
poses. 


Magnetic Properties 
This group is magnetic. 


This group is magnetic. 


This group is non-magnetic. 


Heat-Treatment 


Respond to hardening and tem- 
pering like ordinary steels. 
Resulting physical properties 
depend largely on carbon con- 
tent. 


heat-treatment. 


Do not respond to hardening by 


Do not respond to hardening by 
heat-treatment. 


Toughness 
Are structurally dependable. 
Are not brittle in sharp-notched 
sections or under impact. 


cially in notched sections. 


Have low impact resistance, espe- 


Extremely tough at all times. 
Thoroughly dependable for any 
type of shock service within the 
capacity of their strength. 


Grain Growth at High Tempera- 
tures 
Not subject to excessive grain 
growth at elevated tempera- 
tures. Remain tough at all tem- 
peratures up to 1400 degrees F. 


ness. 


Prolonged exposure to elevated 
temperatures usually causes ex- 
cessive grain growth and brittle- 


Grain growth is rapid above 1800 
degrees F. Caution must be used 
for operating temperatures be- 
tween 800 degrees and 1500 de- 
grees F. Metallurgists should be 
consulted when this grade of steel 
must be heated, either during its 
fabrication or use. 


MACHINERY’S Data Sheet No. 279, New Series, August, 1934 


THE A-B-C OF STAINLESS STEEL—2 


Compiled by The Carpenter Steel Co., Reading, Pa. 


Group A 


Group B 


Group C 


Analysis 


Groups A and B are primarily straight chromium steels, Multiply 


the per cent of carbon in the steel by 17. 


Subtract this from the 


per cent of chromium in the steel. If the result is less than 12.5 per 
cent, the steel belongs to Group A; if greater than 12.5 per cent, it 
belongs to Group B. Hither group may contain small percentages 
of copper, nickel, silicon, molybdenum, sulphur, etc., for special 


purposes. 


Contains at least 24 per cent of 
chromium and nickel combined. 
Neither chromium nor nickel 
should be less than 8 per cent. May 
contain small percentages of other 
elements for special purposes. 


Hot-Working Properties 
Readily forged, pierced, or 
rolled. 


Readily forged, pierced, or rolled. 


Readily forged, pierced, or rolled. 


Air-Hardening 
This group air-hardens from 
ahove 1500 degrees F. 


Does not appreciably air-harden. 


Does not air-harden at all. 


Cold-Working Qualities 
Can be cold-drawn into wire, 
cold-rolled, bent, formed, upset, 
coined, and deep drawn. 


Can be cold-drawn into wire, cold- 
rolled, bent, formed, upset, coined, 


and deep drawn. 


Machineability 
Machine satisfactorily with 
properly designed tools. High- 
sulphur types machine like 
Bessemer screw stock. 


Riveting 
Make excellent cold rivets. Not 
recommended for hot rivets 
driven above 1500 degrees F. 
on account of air-hardening. 


Machine satisfactorily with prop- 


erly designed tools. 


Can be cold-drawn into wire, cold- 
rolled, bent, formed, upset, coined, 
and deep drawn. Work-hardens 
twice as rapidly as Groups A 
and B. 


Very difficult to machine. Become 
free-machining when sulphur or 
selenium are added to the analysis. 


Due to low impact values, special 


precautions ‘are necessary when 


used for rivets. 


Excellent for either hot or cold 
rivets. Hot rivets should be heated 
all over to at least 1800 degrees F. 


MACHINERY’S Data Sheet No. 280, New Series, August, 1934 
MACHINERY, August, 1934—712-A 
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ADVERTISEMENT— Each item on this page is a paid advertisement 


TRANSMISSION 


Stroboscope at the 
World’s Fair 


To show the 
slow move- 
ment and 
smooth action 
of Morse Silent 
Chains, the 
stroboscope is 
used bythe 
Morse Chain 
Company in i 
the Borg-Warner exhibit in the Travel and 
Transport Building at the Century of 
Progress. 


New Application of Rubber 
in Power Transmission 


A comparatively new type of flexible 
coupling is coming into more general use 
in connecting shafting and is replacing the 
conventional universal joint where the 
angular misalignment is not excessive. 


The coupling consists of two forged 
steel hub members 
mounted on the 
shafts to be con- 
nected. Between 
these is carried the 
floating center to 
which each hub is 
separately con- 
nected through a 
pair of resilient rub- 
ber trunnion blocks. 
These trunnion 
blocks, 90° apart, 
are set under pres- 
sure into a two- 
piece riveted hous- 
ing of pressed steel. 
The blocks are molded over and perma- 
nently fastened to steel cores, or bushings. 
These steel cores, in opposite pairs, are 
rigidly bolted to the end hub members of 
the coupling. 


The especially developed resilient non- 
cold-flow rubber blocks are responsible for 
the extreme flexibility of the coupling, 
providing for greater parallel and angular 
misalignment than any other coupling. 
These rubber blocks are all on a common 
center, equally radial from a common 
axis, consequently this coupling, at any 
angle, will run smoothly and true. 


This is known as the ‘‘Morflex”’ coupling 
and is made by the Morse Chain Com- 
pany, of Ithaca, N. Y. They cite as an 
example of its efficiency a recent installa- 
tion, joining a motor and generator. 
Before this coupling was put on, a semi- 
universal was in use, which was noisy and 
apparently absorbed a lot of power, 


causing the motor to heat badly and caus- 
ing difficulty with the bearings. 


After the ‘‘Morflex’”’ coupling was in- 
stalled, the noise disappeared, the motor 
ran cool and the owner’s coupling troubles 
were over. 


As there is no metal-to-metal in the 
assembly, there is no rattle or wear, 
consequently no lubrication is ever re- 
quired. Furnished in a variety of popular 
sizes, for from 3%” to 3” shaft diameters. 


20 Years of Service 


By the time any piece of equipment has 
rendered 20 years of service in any one 
plant, it may be regarded as an old friend. 
A‘prominent knitting mill in Rockford, 
Ill. (name on request), has 40 such friends 
in the shape of 40 Morse Silent Chain 
Drives that have been running for a 
generation. These are 214” units, trans- 
mitting 13 h.p. between 17 and 49 tooth 
sprockets. 


UNDER ALL CONDITIONS 


EET every transmission de- 

mand. Flexible, no power 
loss, low maintenance cost, low 
first cost, long life, chain drives 
give you definite performance 
and operating economies. Adapt- 
able, can be applied to centers 
you want. 


Ask Morse engineers for further 
information on the specific ap- 
plication of chain drives to your 
transmission needs. 


MORSE CHAIN COMPANY 


A Division of Borg-Warner Corporation 
ITHACA, NEW YORK 
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Why not talk over 
with us the markets 
and individuals you 
would like to reach? 


Record 


Mr. Manufacturer, the editorial columns of Machinery 
are a black and white record of the far reaching devel- 


opments you and other manufacturers have made during 
the past four years. 


The articles and descriptions we have published show 
new machines, equipment and materials valued at millions 
of dollars. These developments represent money invested 
by you to build a product more readily salable. 


With this huge amount on the development side of your 
scale, with products right up to scratch, it is reasonable 
to bring the selling side into more even balance—to pro- 
vide appropriations for selling and advertising that will 
make your real objective—sales—more easily reached. 


MACHINERY 


140-148 LAFAYETTE STREET, NEW YORK, N. Y. 
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SAVE 


n 
Grinding Wheel 
Wheels Dressings 


By Filtering Your Coolant 


The SORWAL Coolant FILTER has been 
making just such remarkable savings for 
some of the most prominent manufacturers 
in the country —names which read like a 
Blue Book of American industry. 


Results of tests recently completed in the 
Robinson Laboratories of Ohio State Univer- 
sity show increased capacity up to 65.8% 
and decreased wheel dressings up to 87.5%. 
Separate reports were made on grinding steel, 
cast iron, brass and aluminum. 


We will be glad to send you complete copies of any 
of these reports you may be interested in, or any 
special information you may require. Write today. 


THE FOSTORIA PRESSED STEEL CORP. 
of 


SORWAL FILTER 
DRILL PRESSES 


Large Holes at Low Cost 
Accurate enough for drill press use. Strong enough 
to stand up on steady production work MARVEL 
HOLE SAWS cut cost of large holes. They increase 
the capacity of small drill presses 
for they require less power than 
equivalent sizes in drills. Genuine 
18% Tungsten High Speed Steel edge 
. . « Unbreakable alloy steel body.. 


MARVEL 
High-Speed-Edge 
HOLE SAWS 


Manufactured and Guaranteed by 

makers of the patented, unbreakable 

MARVEL High - Speed - Edge Hack 

Saw Blades. 

Armstrong-Blum Mfg. Co. 
“The Hack Saw People’ 

343 N. Francisco Ave., CHICAGO, U.S.A. 

Write for Circular 


SAW 


Here's what you need in a> 
hacksaw—ready to prove — 
its value to you. Here’sthe — 
hacksaw that makes every 
working minute count, and 
makes more cuts per blade 
than any others, at less cost. __ 


Try ATKINS SILVER STEEL | 
“Blue End’ Hacksaws in 
your own shop and con- 
vince yourself that only 
ATKINS have what it takes 
to meet every metal cutting 
problem successfully. Then 


Pleasure to Use' 


NORMAL BEAM COMPASS 


Made for draftsmen. Light, yet stiff. Positive 
adjustment about 34”. Popular wherever used. 
Send for illustrated catalog of NORMAL drafting instruments 


concentrate your hacksaw 
E. LAWRENZ, 2533 McClellan Ave., DETROIT, MICH. purchases on ATKINS, “THE 


ATKINS SILVER STEEL Blades 
»\ are easily identified the BLUE 
. END. See your distributor. 


Face While Boring 
M-D Facing Head can be at- 
tached to Column Boring Bar, 
and Drilling or Milling Machine 
spindles. Single point tool travels 
radially, from center outward or 
reverse, feeds automatically, and 
covers faces 6” to 30”. Write 
for prices. 


MUMMERT-DIXON COMPANY 
HANOVER, PA. 


FINEST ON EARTH.” 
1 
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ANNOUNCEMENT 


In 1911 we originated and put 
on the market the first Socket 
Head Cap Serew. 

Again we are the pioneers be- 
cause now we are introducing 


the first and only Socket Head 
Cap Screw with a Knurled Head 
ever made. It will be known as 
the Knurled “Unbrako” of 
which we make a complete line. 


Socket Head Cap Screw 


NEW 


Its Head Is 
Knurled 


Fig. 1435 


U. S. and Foreign Pats. Pending 


The Knurled “‘Unbrako’’ 


Fingers become geared to the 
knurled head so they can’t slip,which 
makes the Knurled “Unbrako” a 
real time and labor saver. 


Every mechanic, when driving screws, will in- 
variably use his fingers as much as possible, 
because they are much handier than any wrench 
and save time. 

With the Knurled “Unbrako” he can drive 
much faster than before, as his fingers actually 
become geared to the Knurled Head so they can’t 
slip and, therefore, get a much better purchase 
regardless of how greasy the head might be. 

Smooth Head Screws, on the other hand, are 
hard to get hold of and, therefore, much slower 
to drive. 


NEW 


Its Head Is 
Knurled 


Fig. 1436 


Old Smooth-Head 


Fingers slip and slide. Hard and 
slow to drive. 


U. S. and Foreign Pats. Pending 


The Knurled “‘Unbrako’’ 


In many intricate dies it might save a 
great deal of time and labor that the Knurled 
“Unbrako” can be easily and quickly pinched 
home and backed off with a pair of pliers; with 
smooth head screws this would, at best, be 
next to impossible to do. 

We have shown the Knurled “Unbrako” to 
some of the foremost Die and Tool makers in the 
country and they are all very strong for it. 

The Knurled “Unbrako” is of exactly 
the same high quality as the smooth head 
“Unbrako.” 


The Knurled “Unbrako” Costs No More than Smooth Heads and Looks Much Neater. 


Order by Name— Specify the Knurled “Unbrako”. 


Free Samples. 


STANDARD PRESSED STEEL 


BRANCHES 


BOSTON 
CHICAGO 
DETROIT 
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JENKINTOWN, PENNA. 


BOX 22 


BRANCHES 
NEW YORK 
SAN FRANCISCO 
ST.LOUIS 
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FOR Small HONING And 
LARGE 


SAVING 


Self-Oiling, All-Geared Internal Honer 
No. 194, illustrated, has hydraulic re- 
ciprocation, full-automatic cycle, pat- 
ented electric stroke-counter, and index- 
ing table for honing electric refrigerator 
compressor-cylinders to an accurate 
mirror finish in 15 seconds. This ma- 
chine effects large savings and improves 
quality on a wide variety of similar 
products. 


At right is a No. 194 set-up for honing 
valve lifter bearings. This recent de- 
velopment now makes practical accurate 
high-speed finishing of small parts hav- 
ing holes that are relatively shallow as 
compared to their diameter. 

Investigate, if you finish cylinders, lin- 
ers, bearings, bushings, or other bores 
—small or large. See how Self-Oiling, 
All-Geared Internal Honing can make 
large savings on your work. 


Write today for Catalog M. 


BARNES DRILL CO. 


814 Chestnut Street 
ROCKFORD, ILLINOIS, U. S. A. 


FOR HOLES THAT MUST BE { 

ROUND 

“SMOOTH: 


% 


BS 
3 3 
| 
| 
“4 
General Offices and Plant ROCKFORD, ILLINOIS, U.S.A. 
: 
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PRACTICAL TOOLS for MODERN SHOPS 


HY-SERVICE 
SHAPERS 


HY-DRAULIC 
SHAPER-PLANER 


Complete descriptions, | 
specifications, and prices 


SPECIAL ECONOMY LATHE 


machines sent to you 


promptly on request. Rockford Economy Lathes, Hy-Service Shapers and 
Keep your files up to Hy-Draulic Shaper-Planers are thoroughly practical, 
date—write today for. widely used in commercial service, safe, dependable, 
ECONOMY GEARED HEAD latest circulars. low in price—ideal for any shop, large or small. 


ROCKFORD ¢ACHINE CO. 


RD, TLLINO|S, U.S.A. _ 


PULLMORE CLUTCHES vsep on 


NEWTON 
4-Spindle Unit-Head Planer-Type 


MILLING MACHINE 


“THE PULLMORE CLUTCH, AS USED ON THIS 


MACHINE, IS GIVING VERY SATISFACTORY 
RESULTS.” 


This is the statement of the Consolidated Machine Tool 
Corporation, Rochester, N. Y., manufacturers of this 


massive Newton Milling Machine on which a Double ‘ 
PULLMORE Clutch is used for the Feed and Rapid e 
Traverse. 


Here, as in the case of all high grade machinery which 2 
is called upon to give unfailing service, EFFICIENCY, 
COMPACTNESS and ADAPTABILITY are features ; 
necessary for a satisfactory clutch installation. They 
are the features of the PULLMORE which has led to 
its adoption as standard by leading manufacturers of: 


4 
Machine Tools Pipe Threading Machines x 
Welding Machines Testing Machinery oa. 
Road Working Equipment Rubber Working Machinery eG 
Cranes Printing Machinery 

H Wire Spooling Machines Fire Fighting Equipment 
Book Binding Machinery Industrial Trucks 
Both Single and Double type PULLMORE Industrial 


IMPROVE YOUR MACHINE WITH THIS IMPROVED 
Clutches are illustrated here. Either type is furnished CLUTCH. Write for details now. 
for operation in oil or dry, depending on requirements. 


Capacities range from 2 to 60 H. P. at 500 R. P. M. jails " 
> Rockford Drilling Machine Co. 
310 CATHERINE ST. - ROCKFORD, ILLINOIS 


Sold by MORSE CHAIN CO., Ithaca, N. Y. 


With offices in principal cities. 
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ENGINEERED 


EXAMPLES FROM THE SUNDSTRAND FILES 


Tool Grinders 
Centering Machines 


Balancing Tools 


No. 3410 | 


They Wanted Lots of Accurate Turning 
They Bought a Battery of Stub Lathes 


Early in 1934 our Engineered Production Department 
was asked to quote on turning and grooving equipment for 
accurate high production on piston rings. Result—an order 
for the three Stub Lathes shown in Fig. 1; together with 
tooling, shown close-up in Fig. 2. Twenty-four rings are 
mounted on an arbor in four groups of six each. Arbor is 
placed in Stub Lathe and cycle started. Tools feed to depth; 
feed to left, turn O. D. on the four groups of rings simul- 
taneously at high speed and then retract slightly, motor slows 
to half-speed, rear tools groove all rings and retreat, feed 
releases. During this automatic cycle the operator is busy 
loading another arbor. When he returns the front carriage 
to starting position, the motor switch automatically re-sets 
to high speed. Production figures are confidential but they 
are high, and Stub Lathes can duplicate them on any simi- 
lar work. 


This is only one of a number of operations that Sund- 
strand Engineered Production has handled effectively for 
piston ring manufacturers. We have supplied a large amount 
of Sundstrand equipment for all of the standard turning and 
milling operations in piston ring production, and for many 
special operations. 


We refer to these three Stub Lathes as a battery merely 
because they were all in one shipment. In the leading plants 
of the world there are many very large installations of 
Stub Lathes and Rigidmils. Some of these were delivered 
in one shipment, others developed as the result of repeat 


Fig.2. Close-up of piston-ring turning and grooving set-up. 


orders. Performance in every instance was satisfactory, 
and it often exceeded our estimates or the expectations of 
the purchasers. Sundstrand Engineered Production and 
Machine Tools pay the user well, and we are glad to co- 
operate in developing their uses to best advantage. 


Sundstrand Machine Tool Co, 


Lathes -Milling Machines ~ Centering Machines - Balancing Tools 
ROCKFORD SILLINOIS, U.S.A. 


Fig.1. Three Stub Lathes equipped for 
piston-ring turning and grooving. 


@ 


NEW DIRECT-WIRE SERVICE 


The Sundstrand offices are com- 
pletely equipped with recently perfected 
devices for transmitting written as well 
as verbal messages by direct wire to 
and from all parts of the world. This 
new service provides greatest speed, 
convenience, and accuracy in communi- 
cation; just as Sundstrand machine- 
tools provide the same qualities in 
production, 
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Greenlee Four-Spindle Automatics 
Have Many Features for Improved Jf 


Ask for Your Copy Now! 


This new descriptive bulletin will help you 
keep up on the developments in Four- 


Spindle Automatics. Its 16 pages not only 
illustrate many of the original Greenlee 
features, but they also explain their ad- 
vantages and illustrate several set-ups where 
important savings were made as a result of 
them. You are invited to write for a copy. 
It will help you check up on the efficiency 
of your present equipment. 


Multiple-Spindle Drilling 
and Tapping Machines 


BARNES 


Square Ram 


Drill Units 


MPROVED production with 
Greenlee Automatics is the result 
of various design features, which 
shorten the set-up time, reduce the 
idle cycle, and provide for faster ma- 
chining and greater accuracy on many 


ROCKFORD. ILLINOIS, U. 


parts. These machines are built low 
and compact, and they are easy to get 
at. Set-up changes are simplified, be- 
cause of their wide-open accessibility, 
and this, alone, means much in the 
way of improved production. 


Four-Spindle Automatics 


Special Machinery 


Cut Cost of Reaming 


Operation 


Shown above is a Barnes Duplex Machine in which two 
Square Ram Hydraulic Drill Units are used effectively 
to. cut the cost of reaming transmission cases. This 
machine semi-finish and finish-reams in one handling 
of the work-pieces, and does it much faster and better 
than the method previously employed. The use of 
Barnes Hydraulic Drill Units simplifies construction, 
reduces first cost, and lowers operating and maintenance 


ROCKFORD, ILLINOIS, U.S.A. 


JH 


nr 


costs. Special attention is invited to the fact that the 
Square Rams, shown in extended position, provide 
ample support for the multiple spindle heads and main- 
tain accurately their alignment with the work. 


WRITE FOR CIRCULAR 


Barnes Square Ram Hydraulic Units have many features and advantages for 
cutting costs on drilling, boring, reaming, milling, and similar metal-working 
operations. These are described in a new circular that will be mailed post- 
paid on request. Write, today, for a copy of Circular H.U. 434. 
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Rivett Value Price” 


Rivett has attained its high 
machine tool standards in a 
“low priced” precision bench 
lathe through simplicity and 
standardization of design. The 


507 is constructed to fulfill 
all the usual requirements of 


a plain bench lathe. A com- 
plete line of attachments is 
available. 


Quality and serviceability 


507 PRECISION BENCH LATHE 


34 IN. COLLET CAPACITY, 8 IN. SWING 


20 IN. BETWEEN CENTERS—38 IN. 
PRICES 


Lathe with bronze headstock bearings................. 


Lathe with ball bearing headstock................... 
Coilets—set of 12—1/16” to 3%” by 16ths............ 
Compound slide rest with bolt...................44. 
Lever chuck closer (plain bearing head).............. 


BULLETIN 507-B AND COMPLETE PRICE LIST. 


BED 507 have withstood eight 
years of severest test. 
$160.00 i; 
195.00 
te 38.00 


have not been sacrificed in 
any particular—the rugged 
construction and accuracy of 


BRIGHTON DISTRICT oF BOSTON.MASS 


4-SPINDLE 


C O N AUTOMATICS 


are economical and accurate producers of 
screw machine parts up to 6” diameter, 7” 
milling length. They cut costs, increase pro- 
duction, boost profits. Write for particulars. 


CONE AUTOMATIC MACHINE CO., Inc., Windsor, Vermont 


REPRESENTATIVES: 


Detroit: J. C. Austerberry’s Sons, New York State: Syracuse Suppl 
684 E. Congress St. Co., Syracuse, N. Y., Rochester, 
Chicago: John H. Glover, 2127 N., Nees 
Sayre ase. Philadelphia, Pa.: Lloyd & Arms, 
Ohio: S. Martin, it Erie Cliff Inc., 133 South 36th St. 
Drive, Ohi New England: Potter & Johnston 
Indiana: G. A. Richey, ‘Chamber of Machine Co., Pawtucket, R. I. 
Commerce Bldg., Indianapolis, California: C. F. Bulotti Machinery 
Pennsylvania: Arch Machinery Co., Co., 829-31 Folsom St., San 
1005 Park Bldg., Pittsburgh, Pa. Francisco, Calif. 


SPRINGFIELD 


GEARED HEAD 


ENGINE LATHES 


The Springfield Machine Tool Co., Springfield, Ohio 


Porter-Cable 
Machine Co. 


Syracuse, 
N e Y se 


Compact power— 
speed—strength 


i See our page advertisement 
FF next issue 


a LATHE 


THE NEW DAVIS 


The Production Keyseater 


Tilting Table—quick, convenient, accurate adjust- 
ments make it possible to keyseat taper bores as 
easily and quickly as straight bores and to handle 
all classes of keyseating 
with real production effi- 
ciency that makes for 
lower costs on both quan- 
tity and short run work. 


The “broaching pull cut,” 
the basic principle of the 
New Tilting Table as well 
as the standard model, in- 
sures a remarkably clean. 
fast, accurate cut in all 
classes of work. 


Capacity—the New Davis Tilt- 
ing Table Keyseater—3 sizes 
for keyways from 1/16” to 114” 
in hubs to 14” (longer with 
special equipment). 


Send for details of this New 


Davis and of the Standard 
Fixed Table Model. 


DAVIS KEYSEATER CO. 


405 Exchange St., ROCHESTER, N.Y. 
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The Simplex Boring Machine brings the best practice in finishing 
holes to a high degree of accuracy in size, roundness, straightness 
and finish within the means of every shop. Light tool pressure, 
with consequent need for only light clamping pressure eliminates 


distortion, deflection and chatter—a new 


standard of workmanship at no increase 
in operating costs. 


Let us show you with estimates what the 
Simplex—singly cr in battery—can accomplish 
with one semi-skilled operator. 


THE STOKERUNIT CORPORATION 
. 5325 West Rogers Street 
MILWAUKEE, WIS. 


HYDRAULIC FEED 
VERTICAL SPINDLE 
SURFACE GRINDER 


Featuring hydraulic table feed 
on a vertical surface grinder— 
modern design that makes this 
new machine remarkably efh- 
cient. 


Important details: 


NOTE THESE FEATURES: Table 
speeds from as slow as 2’ per 
minute to over 100’ per minute; 
automatic down feed variable 
from ,0001” to .002” per stroke. 
Drive through a 5 H.P., 60 cycle 
motor with ample overload capac- 
ity mounted directly on the wheel 
spindle eliminates belts; head 
with motor and spindle assembly 
is rigid, heavy — vibration with 
consequent wear on the wheel is 
practically eliminated. Convenient 
operation, provision for ample 
flow of coolant, 
brication, 


See the Catalog for complete de- 
tails of the 3 V and the rest of 
NEW-MODERN G-L Line. 


GALLMEYER & LIVINGSTON CO. 


350 Straight Ave., S.W. GRAND RAPIDS, MICH. 
Builders of Surface, Universal Cutter and Tool, Drill and Tap Grinders 


‘fone shot’’ lu- 


SOUTH BEND LATHES 


96 other sizes and types of Back- 
Geared, Screw Cutting Lathes from 
9” to 18” swing, $75 to $1500, on 
terms if desired, shown in new Gene 
eral Catalog No. 94. Write for copy. 


South Bend Lathe Works 


733 E. Madison St., 
South Bend, Indiana, U.S. A. 


"“@GRINDERS 


for roughing and finishing FLAT SURFACES 


PULLEY GRINDERS finish Belt Face, 
Crowned or Straight, from the Rough. Also 
Truck Treads and shallow circular work. 


GRINDER CHUCKS hold Abrasive Rings, 
LY \ 10” to 30” diameter. Send for Circulars. 


GRAHAM MFG. CO. providence, 


9” x 3' Back-Geared, Screw Cutting 
**Workshop”’ Bench Lathe..... $75 


FOR OVER 
A QUARTER OF 
A CENTURY 


THE PIONEER 
MANUFACTURER OF 
AUTOMATIC CHUCKING 
EQUIPMENT 


POTTER @ JOHNSTON MACHINE CO. 
PAWTUCKET, R.I., U.S. A. 


OLIVER 


For Better Tool Service 
The Oliver No. 2 “Arc” Face Mill Grinder. 
The Oliver Tap Grinder. 

The Oliver Drill Grinder. 
The Oliver Drill Point Thinner. 
The New Oliver Tungsten-Carbide Grinder. 


The New Oliver Diemaking Machine. 
Send for details of Oliver Machines 


OLIVER INSTRUMENT CO. 
1410 E. Maumee Street, Adrian, Michigan 


Specialists in Tool and Cutter Grinding Equipment 


HYDRAULIC 
FACE GRINDERS 


Rugged, powerful machines 


for production work. 


BRIDGEPORT SAFETY 
EMERY WHEEL CO., Inc. 


1283 W. Broad St., Bridgeport, Ct. 


HORIZONTAL 
and 
ABRASIVE 
SURFACE GRINDER 
Write for Particulars 
ABRASIVE MACHINE TOOL CO., East Providence, R.1. 
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Showing machine with overhanging arm center. 


THE AUTOMATIC MACHINE CO.,, srincerort, conn,, Us.A. 


HOB THREAD MILLING MACHINES 


FOR SPEED—ACCURACY— FINISH 


Particularly Perfection of Threads 
Concentric with Adjoining Diameters 


For the cutting of threads—Internal or 
External—Straight or Taper and 
Close to Shoulder on 


TAPS... DIES..NUTS..AUTO AXLES 
CLUTCH PARTS ... WHEEL HUBS 
CARBURETORS ..SHOCK ABSORBERS 
AUTO PARTS..MOTOR CYCLE PARTS 
STILLSON WRENCH JAWS. . PIPE DIES 
PUMP AND REFRIGERATOR PARTS 
Also the circular form milling of 
BALL BEARING RACEWAYS and CAMS 


Bulletins and Estimates on Request 


Other Gulter 


DIAMOND TOOL BORING MACHINES 
THREAD CUTTING LATHES 
MULTIPLE SPINDLE PROFILERS 
OPEN SIDE SHAPING PLANERS 


Wheel Dressers ana Cutters 
EVERY KIND FOR EVERY REQUIREMENT 


Use our 25 years of specialized experience to get top 
results from your grinding wheel dresser and cutter 
equipment. 

We make mechanical, abrasive and 
diamond dressers and cutters of 
every type. Our recommendations to 
your requirements will be impartially 
Write, 


on 
Request 


Desmond-Stephan Mfg. Co. Urbana, Ohio 


DIAMOND 


FACE, SURFACE, DISC, PULLEY, SWING FRAME AND TOOL 


GRINDING MACHINES 


Write for Bulletins. Diamond Machine Co., Providence,R. |. 


CALDER CORRECT 
EMERY WHEEL DRESSERS 


For Better Grinding 
Two Sizes, Nos. 1 and 2 
We make the regular Huntington 
(Pattern) for all sizes. Roughing 
for Nos. 1 and 2. Paragon for 

No. 1 only. Send for price list. 


GEORGE H. CALDER CO., Lancaster, Pa., U.S.A. 


Precision Grinding 
in Theory .. 
_and in Fact! | 


THE NO. 4 
DUMORE 
GRINDER 


illustrated above is of a size and type espe- 
cially adapted for use on small lathes. . . It is 
only one of eight models, ranging in size from 
1/40 to 3/4 H.P. .. The booklet illustrated is 
a practical treatise on the subject “Precision 
Grinding”. Write for your copy of this excellent 
booklet and also our new Electrical Tool Catalog. 


THE DUMORE COMPANY, 25 Sixteenth St., Racine, Wis. 
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PRODUCTION 


She direct line to 


FASTER LOWER 
SHOP COSTS 


5. S. WHITE ELEXTOOLS 


Small portable flexible shaft 
driven tvols, complete with 
motor and industrial handpiece. 
Save time and labor on die-sink- 
ing. drilling, boring, reaming, 
grinding, lapping, 
polishing, burring, 

engriving, chasing, 
carving, cutting, 
sharpening, mixing, 
erasing and innumetr- 
able other operations. 
Once instalk d, always 
in demand. 


S. S. WHITE Super-Quality 
CUTTING and GRINDING TOOLS 


BURS * DRILLS * ROTARY FILES 
ABRASIVE POINTS; DISKS, WHEELS 


Made of the finest materials and to an unusual 
degree of accuracy, these tools cut fast and clean. 
They save time and do better work. Economical 
too, because better materials and better con- 
struction make them last longer. A wide variety 
of sizes and shapes to choose from. 


WRITE for CATALOG TA 


Illustrates and describes 
S.S.W.FLEXTOOL Outfits 
and S. S. W. Cutting and 
Grinding Tools. A copy 
with price sheet mailed on 
request. 


The WHITE Dental Mfg. Co. 


INDUSTRIAL DIVISION 
150 West 42nd St. New York, N. Y. 
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TRADE MARK 
REGISTERED US. PAT. OFF 


\WALTHA 


NEW LOWS 
IN COST— 
on internal 


and external 
threading 


On parts 2” or less in diameter, the Waltham Thread 
Miller is unusually fast and economical on either in- 
ternal or external threading. 


The use of a spring chuck extends its 834” length 
center to center capacity to 10”, and an improved cool- 
ant system and many automatic features add greatly to 
operating convenience and output. On many operations 
all the operator does is change the work. 


Get full details; catalog on request. 


WALTHAM MACHINE WORKS 


NEWTON STREET, WALTHAM, MASS. 


Makers of Small Thread Millers, Gear Cutters and other Small 
Automatic Machines 


ILLINOIS DIE FILING MACHINE 


A compact, reliable, smoothly 
operating machine for filing, ston- 
ing or sawing. 

Furnished with or without over- 
arm. 

Size 12” by 18”. Table 12” diam- 
eter 12” high. Spindle stroke 1’. 
Height with overarm 2134”. 

Furnished regularly with 1% 
H.P.A.C. motor with round belt. 
It can be furnished for flat belt 
drive when necessary. 

Descriptive circular and prices 
upon request. 


ILLINOIS TOOL WORKS 
2501 N. KEELER AVE., CHICAGO, ILL. 


Manufacturers of Milling Cutters, Hobs 
and Special Tools. 


RODUCTION| 
OLISHERS 


Centerless feed machines for cylindrical work, Piss 
Conveyor feed for flat work and Hand operated 
| for misc. Great producers and labor savers. % 


Multiple Spindle Drilling and Tap- 
ping Machines ... Cam or Screw 
Feed Drilling and Tapping Units... 
Hydraulic Forcing and Broaching 
Presses . .. Tube and Pipe Cutting 
Machines. 


FOX MACHINE COMPANY 


Jackson, Michigan 
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more than 
pleased with 
the perform- 
ance of the 
Roto-Clone and 
are now pre- 
paring lay- 
outs involving 
the use of 12 
more." 


[Name on request! 


ROTO-CLONE | 


Dynamic Precipitator 


There is no Surer Proof of Satisfaction— 
Than Re-Orders from Original Users 


The fact that so many prominent manufacturers who tested 
the efficiency of ROTO-CLONE when it was first introduced 
a year ago, have re-ordered ROTO-CLONES to replace less 
efficient equipment in their plants is the most convincing 
proof of ROTO-CLONE’S superior performance. 


ROTO-CLONE combines blower and dust separator in a 
single unit. Eliminates costly piping and ducts, saves valu- 
able space and performs the whole process of separation at 
or near the source. 

Without obligation, our engineering department will be glad 


to recommend a solution of your dust problem. Write for 
Bulletin No. 270-G. 


IRA, AMERICAN AIR FILTER COMPANY, Inc. 


4 242 Central Avenue, Louisville, Kentucky 
¥.2n I” Canada, DARLING BROTHERS, LTD., Montreal, P.Q. 


SIX BIG REASONS 
for Better Drilling 


The outstanding ability of Carlton Radial 

Drills on every type of manufacturing and 

tool room work is directly traceable to these 

six features: 

Equipped with ball bearings throughout. 
Constructed on unit principle. 

Can A steel gears, running in oil. 

13”, 15”, 17”, 19”, 22”. Concentrated, convenient control. 

Quiet running at all speeds. 

9’, 10’, 11’ and 12’; with Low hung drive to spindle. 

almost any style table, 


electric or compressed air Whether your drilling goal is economy, out- 
Power tra” put or precision, Carlton equipment will attain 


any style motor drive. it for you. Estimates on request. 


The Carlton Machine Tool Co., Cincinnati, Ohio, U.S.A. 


“HOLE HOG” 


Multiple Spindle Drillers, Borers, Counterborers, 
Reamers, Lappers, Tappers, and 
Universal Joint Machines 
Particularly Designed for High Production Work 


MOLINE TOOL CO., Moline, Ill. 


Drilling and Tapping 


Machines 
J (Automatic and Semi-Automatic) 


LELAND GIFFORD Co. 
WORCESTER, MASS. 


“Precision Built” 


ANEDY-OTTO 


DRILLING UNITS 


C-O No. 33 Ball Bearing 
Six Speed Sensitive 
Bench Drill 


Two annular ball bearings 
in the spindle cone pulley 
—ball bearing motor 
bracket and one ball 
thrust bearing on spindle 
which has a 3” travel. 
Six step sheave type pul- 
leys vive wide range of 
spindle speeds, heavy end- 
less V Belt drive trans- 
mits ample power to drive 
to full capacity of 42”. 

Belt tension easily reg- 
ulated—s peed changes 
easily made by original 
C-O simplified method. 

Furnished completely 
equipped even to three 
wire, covered cord and 
three-way plug— “Ready 
for the Job.” 


The C-O Six Speed No. 3000 
F-V Sliding Head 

Sensitive Drill 

Annular ball bearings in the spindles, 
two ball bearings on the spindle cone 
pulley, self aligning ball bearing on the 
motor bracket insure real anti-friction 
operation with minimum wear. 

Wide range of spindle speeds achieved 
by six-step sheave type pulleys—ample 
power to drive the drill to full capacity 
of 5%” is obtained through heavy end- 
less V-Belt drive. 

New C-O method of making speed 


changes; extra sensitive ratchet type 
lever feed. 


Furnished in any voltage cycles or 


phase—completely equipped, “Ready for 
the Job.” 


Sensitive Drills at 
Sensible Prices 


Modern drills built to meet the most exacting 
demands of modern production—priced to fit 
today’s budget. 


Canedy-Otto Sensitive Drilling Machines are 
real precision units that stand comparisons 
based on results with any machines of this 
type. ‘‘Sensible’’ prices are achieved by correct 


simplified design and efficient production 
methods. 


Send for details of the C-O Line of Precision 
Built Drilling Units—‘‘Ready for the Job.” 


CANEDY-OTTO MFG. CO. 


CHICAGO HEIGHTS, ILLINOIS 
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STOP those 
AIR LOSSES 


Easily installed with 
simple fittings fur- 
nished. Write for da- 
ta — use coupon. 


BRIGGS & STRATTON CORP., Dept. B-8, Milwaukee,Wis. 
Send data on your AIR-SAVER. 

Name 

Address 
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RIVETERS 


Pioneers in Their Line 


Head rivets from smallest 
to %” diameter either by 
Noiseless Spinning or Vi- 
brating Hammer method— 
sizes to meet all needs 


—types include Vertical 
and Horizontal Multiple 
Spindles. 


Write for literature—and don't 
forget to send samples. 


THE GRANT MFG. & MACHINE CO. 
N. W. Station, Bridgeport, Conn. 


The Latest Development in LITTELL 
MOTOR DRIVEN AUTOMATIC 
CENTERING REELS 


When very heavy coils are used weighing up 
to 500 or 600 lbs. it is found advisable to use 
an Automatic Motor Driven Centering Reel. 


It operates as follows: As soon as the coil 
is placed on the Reel the motor starts up 
automatically, accumulating loose loops which 
depress a “finger,’”? stopping the motor. As 
soon as the loose loops of stock are used up 
by the Roll Feed or by hand feeding, the 
“finger” rises and again starts the motor; 
and when the necessary loose loops of stock 
have accumulated the motor is stopped auto- 
matically. For circular and prices please write. 


F. J. LITTELL MACHINE CO. 
4127 Ravenswood Ave., CHICAGO, ILL. tig 


Patented 
WIRE FORMING MACHINES, 
FOOT AND POWER PRESSES. 
BAIRD TUMBLING EQUIPMENT. 
MULTIPLE SPINDLE LATHES— 
mec For Chucked and Centered Work. 


THE BAIRD MACHINE COMPANY 


BRIDGEPORT, CONN. 


U.§.Tool Standard Die Sets 


Sizes indicate ACTUAL WORKING SUR- 
FACE. Remember this when you make 
price comparisons. Ample stocks in con- 
veniently located centers afford quick de- 
liveries. Die Set Catalog includes Automatic 
Feeds, Stock Reels, Die Springs, Dowel 
Pins, Bench and Lapping Plates and other 
Tool Room accessories. 


U. S. TOOL COMPANY, Inc. 


J, 
peniacit 
| SAVE! ptinually: | 
os 
BRIGGS ~ AN ER 


Die space is precious. Nobody wants to use more of 
it than necessary for s AS ss hey s why you need 
the best. Danly Silico-Manganese Springs have a high 
fatigue point and give you uniform results with 
every ounce of metal working. It pays to use Danly 
Springs because they save you expensive shut-downs. 

Order Die Springs, Die Makers’ Supplies and Die 
Sets from your Danly Catalog, or Pre your require- 
ments to die nearest branch office plant. 


DANLY MACHINE SPECIALTIES, Inc. 
2112 South 52nd Avenue Chicago, Illinois 


BRANCHES: 
Long Island City, N. Y., 36-12 34th St. Detroit, Mich., 1549 Temple Ave. 
Cleveland, Ohio, 1444 E. 49th St. Dayton, Ohio, 226 N. St. Clair St. 
Rochester, N. Y., 16 Commercial St. 


THE HIGH SPEED 
RIVETING HAMMER 


(Patented) 


Nine sizes for cold riveting, 1/64 to 1% in. in diameter 


Send riveting samples for demonstration 
Write for Catalog ‘‘D” 


Press Operators 
with Wiesman 
Safety Press 
Guards 


You can use them on any 
make, size, type of press— 
right or left hand stroke. They 
are simple, easily attached, not 
expensive and afford absolute 
protection to the operator with- 
out retarding production. 


Send for details and prices. 


Wiesman Mfg. Co. 


7 31 to 35 South St. Clair St. 


DIE MAKERS’ THE HIGH SPEED HAMMER CO., Inc. 
SUPPLIES 305-321 Norton St., ROCHESTER, N. Y., U.S.A. 
Protect 


NIAGARA 


PRESSES PUNCHES 
SQUARING SHEARS. 


MACHINES AND TOOLS 
For Plate and Sheet Metal Working 
STEEL DRUM MACHINERY 
Stock Deliveries Catalog on Request 
Niagara Machine & Tool Works 


637-697 Northland Ave., Buffalo, N. Y. 
New York City Detroit 


PIPE: THREADING pet 


= 


DAYTON, OHIO, U.S.A. 50 Church St. 2-108 Gen. Motors Bldg. 
V &O10Nc SES 
we’ PRESSES 

THE V &O PRESS COMPANY, HUDSON, N. Y. 24 OVER 
DIFFERENT 95,000 

STYLES SIZES 

17 STYLES AND SIZES STANDARDIZED 

Semi-Steel DIE SEIS Drop Forged Steel 


Send for Our New 208-Page Catalog 


E. A. BAUMBACH MFG. CO. 


1810 South Kilbourn Ave. Chicago, Ill. 
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Whether for SCREWS or GEARS 


Come to STAHL! 


This Feed, and Forward and Reverse Rapid Tra- 
verse Screws, are Stahl-made—another feeature of 
our service. Orders for this and other kinds of 
screws and nuts are as quickly and dependably 
handled here as are specifications for the simplest 
spur gear. 

In equipment and experience, Stahl assures the 
handling of your gear necessities to new standards 
of speed, efficiency and economy. File your prints 
with us—and forget your gear worries forever. 


Stahl Gears are made in all styles and most sizes in 
all metals. Rawhide or Bakelite up to 24” dia., 1% 
D.P. Also the various grades of Mehanite Iron. 


THE STAHL GEAR & MACHINE CO. 
1390 E, 40th St., CLEVELAND, OHIO 
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it is and How 
it is done on 


TORRINGTON 
SWAGING MACHINES 


All explained in booklet—“The Modern 
Art of Swaging”—Your copy mailed on 
request. 


Examples of many possible operations 
by swaging method:— 


1 Point rods for drawing 8 Tap blanks 

2 Pointed rods and tubing 9 Ice pick points 

3 Tapered rods and tubing 10 Meat hooks 

4 Acetylene torch tubes. 11 Refrigerator expansion 


5 Curling iron tubes bulbs 
6 Nail Sets—Prick Punches 12 Sizing and Reducing 
7 Steel furniture legs wire 


Present Owners of Torrington Swaging Machines are 
quoted promptly on request for prices for die renewals, etc. 


THE TORRINGTON CO. 


55 Field Street Torrington, Conn. 


PLANATHREADING 
PLANAMILLING 


: Unique production methods make 
ETA RP difficult milling and threading pay. 
« 4/ Send for illustrated booklet. 
MILLERP 


THE HALL PLANETARY CO. 
Fox St. and Abbotsford Ave., Philadelphia, Pa. 


Metal Working Machines for 


Boring, Bending, Drilling, Forming. Turning, 
Milling, Planing, Profiling, Punching. Sawing, 
Shearing, Slotting, Straightening, Threading, 
Tapping, Etc. SEND US YOUR INQUIRY. 


Consolidated Machine Tool Corp. of America 
Rochester, New York 


THE NEW CATALOG 
SIEWEK RAPID DRILL 


Quick acting, Positive 
clamping drill jigs that 
accommodate more 
than one job at a time 
and are a positive aid 
to increased drilling 
production. 


Sizes for all work—order 
direct—shipments from 
stock. 


SIEWEK ‘TOOL COMPANY, Ferndale, Michigan 


YEARS’ EXPERIENCE 


« HOT AND COLD SWAGING MACHINES . . ° 
HAMMERING MACHINES . . . SENSITIVE DRILLS . 
MULTIPLE SPINDLE DRILLING AND TAPPING 
MACHINES . . . MULTIPLE SPINDLE ATTACHABLE 
DRILL HEADS .. . AUTOMATIC DRILLING AND 
TAPPING UNITS . . . SPECIAL MACHINERY. 


LANGELIER MANUFACTURING CO. 
PROVIDENCE, R. I. 


FORGING MACHINES 
—for speed, for accu- 
racy, for dependabil- 
ity. Eliminate enlarged 
shanks, eccentric up- 


FO RGIN Gl] ana reduce cost per 
MACHINE S acme machinery co., 


part. Send for Catalog. 
Cleveland - Ohio 


UNIVERSAL 


(HORIZONTAL) BORING MACHINES 


UNIVERSAL BORING MACHINE CO. 


HUDSON, MASS., U. S. A. 
“where accuracy counts, we win’’ 4760 


76—MACHINERY, August, 1934 


High-Speed Profilers... 
Die-Cutting & Engraving 
Machines ..... Vertical & 
Universal Milling Machines 


GEORGE GORTON MACHINE CO. 
RACINE, WISCONSIN, U.S. A. 
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Here’s a HEAVY DUTY 
Drive that will 
SAVE YOU MONEY! 


WRITE NOW For 
COMPLETE INFORMATION 


STOCK DRIVE 
for 


LONG LIFE 


under 
HEAVY DUTY BOSTON GEAR WORKS, Inc., 


Chain drives of greater horsepower, Dept. M, North Quincy, Mass., U.S.A. 
available for prompt shipment — 


silent and roller types. 


BOSTON GEARS 
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“FUSSY JOBS” 


Those jobs 
that call 

for better 
than ordinary 
gears. 


Try 


Cass Gears 


and you will be 
pleased with 
the results. 


“THEY LIVE ON THE JOB” 


“assachusetts Gear & Tool Gompany | 


34 Nashua St. 


Woburn. Mass. 


CULLMAN SPROCKETS 


OVER 45,000 SPROCKETS 
CARRIED IN 8TOCK 
Send for Catalog 


CULLMAN WHEEL COMPANY 
1339 Altgeld St. Chicago, 111. 


SPECIFY SYNTHANE 
SILENT GEAR | 
[SYNTHANE] 


MATERIAL 
CORPORATION Nox * PENNA 


(LAMINATED BAKELITE) 


"3 THE SIGN OF GOOD GEARS ~” Big 


Just One of Our 
Specialties 


Let Us Quote. 
Quick service on all our 
non-metallic gears. Forty 


years of experience behind 
our non-metallic gears. 


DIEFENDORF GEAR CORP., SYRACUSE, N.Y. 


Better machine service—longer accuracy—lower 
operating costs—right gears, quality gears give 
your machines these definite production advantages. 
Hartford Gears are real quality made by experts. 
Send for estimates on Hartford Gears, Worms, 
Cams and Thread Milling. 


THE HARTFORD SPECIAL MACHINERY CO. 


Cut Spur, Bevel, Herring- 
bone and Worm Gears 
All sizes. Every description. Oper- 
ating Machinery for Bridges, etc. 


“Lea Simplex’? Cold Metal Saws. 


Earle Gear He Machine tee 
4709 Stenton Ave. 
Philadelphia, Pa. 

110 State St., Boston, Mass. 
149 Broadway, New York City 


GRANT 


293 Homestead Ave. HARTFORD, CONN. BOSTON 
Universal 


Nitrided Drill Bushings 
# Wear Longer 


Also give increased Tool 
Life. Precision and accuracy at 
Low Cost. Made in the A.S.A. 
Standard. Interchangeable with 
other Standard Bushings. 


Optional Locks and Liners. 


Universal 
Tool Holder Shanks 


For End Mills, Drills and Center Points. 
Nitrided Center Points give long life without 


WUniversal Engineering Frankenmuth, — 


vibration. 


sacces 
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Industrial Gears and Speed Reducers 
Branch Saies and Engineering Offices: 


Bevel Gears 


Large or Small 
All Materials 
plus 
Quick Delivery 


REMEMBER 
Philadelphia makes Gears of all Types, 
Sizes and Materials 
Hurry Orders and Breakdown Jobs a 

Specialty. 


GEAR WORKS 


Erie Avenue and ’’G”’ Street, Philadelphia 


New York: 330 W. 42nd St. Pittsburgh: Magee Bldg. 


MADE TO ENDURE 


Springs 
Rubber 

Die Castings 
Pins 
Bushings 
POOLE Couplings are of the 
best grade forged steel made 
to rigid specifications. 


Send for Catalog M30. 


POOLE FOUNDRY & MACHINE CoO. 
3701 Clipper Mill Rd. Woodberry, Baltimore, Md. 


NEW MOLD AND 
DIE CUTTING METHODS 


Ask for 40-page catalog on the new Deckel Machines 
for producing bakelite molds, die casting and em- 
bossing dies, etc., direct from a sample of work. 


Preis Engraving Machine Co. 


157 SUMMIT ST., NEWARK, N. J. 


es Duty Thrust Bearings 


Special Bearings, Made to Order 
Any Quantity—One or One Thousand 
Send Sketch or Sample for Quotation 


Catalog Upon Request 


The Gwilliam Company 
360 Furman St. Brooklyn, N. Y. 


Now It's Free Wheeling 


—for finer machine operation 


The new Hilliard Over-Running Clutch fills a long-felt need for 
a free wheeling industrial clutch of simple construction, sound design and 
low cost. The unit is compact and flexible; it may be used as a clutch 
or as a coupling to connect two shafts. Among its applications are the 
following: On single drives to a load with high inertia, from a prime 
mover that comes to a quick stop, to 


prevent breaking of transmission chain 
or belt when shutting down; on dual 
drives, to couple two prime movers to a 
common load; on multiple speed drives, 


For 30 years makers of the 
Hilliard Clutch, outstanding 
for corrugated paper machin- 
ery, amusement 


to prevent back-lash or any shock when gee “1: 

speed is changed; as a ratchet drive hav-| group drives, 

ing an infinite number of teeth. etc. Ask for 
catalog. 


There are more applications, and many 
other features that should be known. 


Write for catalogs or suggestions. 


THE 
HILLIARD 


i ELMIRA, N. Y. 
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Twin Disc 
Close Coupled 
Multiple Disc 
Clutch 


COMPACTNESS 
CAPACITY AND 
EASY ADJUSTMENT 


This wide range, high speed Model 2K 
“Milwaukee”, manufactured by Kearney 
& Trecker Corp., Milwaukee, successfully 
handles many operations heretofore im- 
possible on any Universal milling machine. 
In this versatile machine the Twin Dise Close 
Coupled Duplex Model, Wet Type, Multiple 
Dise Clutch, used as the main clutch, was 
selected because it best fulfills the space and 
power capacity requirements and because it 
is very easy to adjust. The Duplex Model, 
Wet Type Clutch has contacting surfaces of 
hard phosphorous bronze and tempered saw 
steel, running in oil. Serving as the main 
clutch in the “Milwaukee” it gives smooth, 
friction starting and a quick brake for im- 
mediately stopping the spindle. Another Twin 
Disc Single Clutch is used in the table feed 
unit for accelerating the table travel from 
feed rate to rapid traverse rate in a fast yet 
smooth manner. Write for recommendations. 
Engineering data upon request. Twin Disc 
Clutch Co., 1324 Racine St., Racine, Wisc. 


80—MACHINERY, August, 1934 


Waterbury steel balls are 
built for manufacturers 
who seek quality. Every 
ball is made of 


High Carbon 
Chrome Alloy Steel 


This means uniform 
hardness right into the 
very center of the ball. 
Surface highly finished. 
No imperfections. Abso- 
lute precision. 


High Carbon Chrome Alloy, Bronze, 
Monel Metal, Stainless Steel 


Standard or Special 


Sizes 


Write for Information 


THE WATERBURY STEEL BALL CO., Inc. 
POUGHKEEPSIE, NEW YORK 


Factory: Waterbury, Conn. 


MOVE YOUR WORK WITH 


A complete line of cranes 
for efficient shop transporta- 
tion of all classes of heavy 
work. Simple—easy_ to 
handle—fast. 

Send for details of Morgan 
Cranes, Steam Hammers, 
Forging Presses, Hydraulic “Lift and Carry with Morgans” 
Presses, Mill Machinery. —U saves money. 


MORGAN ENGINEERING COMPANY 


NEW YORK ALLIANCE, OHIO PITTSBURGH 


“First bought tArguto’ bearings 
25 years ago... still buy them 
because they're alright.” 

—unsolicited testimonial 


OILLESS 
BEARING 


Wayne Junction. Philadelphia. Pa. 


| 
hy 
= 
TRADE 
MAR 
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Exclusive features: \. Balanced Drive, at two 
points diametrically opposite. 2. Perfect 
alignment, maintained by all parts rotating 
around a common axis. 3. Automatic Oil 
Bath Lubrication. 4. Control by rope, push 
button, outrig or controller for every hoist. 
5. Precision variable speed control for both 
A. C. and D.C. 6. Variety of speeds, types, 
lifts and capacities precisely suited to any 
service. Write for complete data to 
SHEPARD NILES CRANE & HOIST CORP., 
444 SCHUYLER AVE., MONTOUR FALLS, N. Y. 


Facts You Should Know 


About Bearing Metals 


BRONZE BARS 


Tue 13” length of a Bunt- 
ing Bronze Bar permits the 
machinist to obtain multiples 
of standard bushing lengths 
without excessive waste in 
cutting operations. This can- 
not be done with a 12” bar. 


Bunting Bars include suf- 
ficient stock on the outside 
diameter to allow a finished 
bushing to be machined to 
the size stamped on the bar. 


MACHINED AND CENTERED 
LEAD BASE BABBITT 


Buntine Babbitt provides 
the lowest co-efficient of 
friction of any general pur- 
pose Babbitt in today’s mar- 
ket. Non-adhesive close 
grain due to triple refining 
and control of pouring tem- 
perature. 


Not easily affected by lu- 
brication neglect. Requires 
a minimum of oil only. Anti- 
friction qualities assure cool 


Maintain correct oil level. Prevents 
burning out of motors and bearings. 


Furnished in 
both hinged 
and removable 
bottle types. 
Capacity 5 to 
32 oz. 


Send for 
Catalogue. 


EASILY FILLED 


GiITs Bros. MFsc. Co. 


1858 S. Kilbourn Avenue. - - Chicago, IIl. 


GUSHER PUMPS 


have original and basic advantageous 
features which are indispensable. We 
have recently made some improvements 
within the Pump and Motor, but have 
retained these basic features. 

The Pump with MINIMIZED friction, 

manufactured by 
THE RUTHMAN MACHINERY CO. 
536 E. Front St., Cincinnati, Ohio 


JUST OFF THE PRESS—A NEW PYROIL 
INDUSTRIAL BROCHURE Illustrating and 
Tabulating — Important Pyroil Facts and 
Uses, Send for a free copy. No obli 

gation. Guart’d. | by 


running at all times. 
No under-surface casting 


defects such as blow holes Absolute uniformity— 
or sand inclusions exist to every bar and every ship- 
entail loss of material or ment is exactly the same 
labor. All hard surface scale because of scientific pro- 
is removed. duction control. 


Wrasse for lists giving 
full specification data on over 
500 different sizes and types 
of stock bronze bushings and 
bearings from % x x 1% 
to 44%, x 4 x 7. These 
‘“‘Ready Made” bushings and 
bearings are completely ma- 
chined, ready for assembly. 
They cover practically every 
requirement production 
and maintenance of electrical 
and machine tool units. You 
can get as .many as you 
want instantly at any time. 
Investigate this saving of 
time and money. 


STOCK BUSHINGS 
AND BEARINGS 


The Bunting Brass & Bronze Co. 
Toledo, Ohio 


BRANCHES and WAREHOUSES: 
New York, Brooklyn, Newark, N. J., Boston, Philadel- 
phia, Cleveland, Cincinnati, Detroit, ‘Chicago, Minneap- 
olis, St. Louis, Dallas, Kansas City, Los 
Angeles, San Francisco, Seattle. 
Export Office: Toledo, Ohio. 


AL ARS: 
CUSHINGS BEARINGS, 
SUPERIOR LEAD 
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FEDERAI ‘‘Chronometer Accuracy” Guaranteed 
by 6 Exclusive Federal Features 
DIAL INDICATOR 


JEWELED BEARINGS. The same from this material which is non- 
as used in the better grade watch- corrosive and on account of its ex- 
es. (Plain bearings optional.) treme toughness will wear much 
longer than brass. Federal indi- 
cators are entirely rust - proof 


DIE CAST CASE. Stem cast in- 
tegral, eliminating all soldered 


throughout. 
ts. Die Cast fb - 
GEARS AND PINIONS HOBBED. This reduces the time required for 
By our own special machines, pro- cleaning over the ordinary indi- 
ducing a much more accurate and cator construction more than one- 
P a7 uniform involute tooth form. half and makes it shock-proof. 
i! STAINLESS STEEL. All gears, CHROMIUM PLATE. All exposed 
ae i pinions, screws and racks made parts chromium plated. 


| (i iy / FEDERAL PRODUCTS CORP., 1144 Eddy St., Providence, R.I. 


DETROIT CHICAGO CLEVELAND MUNCIE NEW YORK 


THE LANGUAGE THE 
INDUSTRIES 


Drawing is the universal language of engineering practice, 
and a knowledge of this useful “language” is indispensable 
to any man who means to get on in the mechanical field. 
“Mechanical Drawing” gives you the whole subject simply, 
clearly, dependably. 


This book deals with the drawing of mechanisms and ma- 
chine details, and covers comprehensively the making of 
different classes of drawings; their dimensioning, read- 
ing, and checking; numbering and filing systems; and 
general drafting-room practice. 


It is essential for students of mechanical drawing — 
whether in school or shop—to understand the purpose of 
drawings as applied to machine and tool construction. This 
book stresses the necessity of making drawings that com- 
pletely and clearly show what they are supposed to show, 


6x9" and explains the relation between drawing and designing. 
xX 
342 PAGES 
175 Ill : THE INDUSTRIAL PRESS, M-8/34 
ustrations 148 Lafayette Street, New York City. 
PRICE $3.00 Send me, prepaid, for a five-day free inspection, your book 
“Mechanical Drawing.” I will either send you $3.00 within 
10 days, or return the book within 5 days. 
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For Machinery Parts and Stampings 


Use high grade AMERICAN products of known 
value and reputation—Black and Galvanized 
Sheets, Special Sheets for Stamping, Deep Drawing 
Sheets, Tin and Terne Plates. Write for full in- 
formation and latest literature. 

This Company also manufactures USS STAINLESS 


and Heat Resisting Stee] Sheets and Light Plates for 
all purposes to which these products are adapted. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


"SUBSIDIARY OF ‘UNITED Us STATES STEEL CORPORATION 


For Hardness Testing that Pays 


For a fast Non- destructive test and 100% 
Portability — the latest improved SCLERO- 
SCOPE (International Standard). Used the 
world over. Exact conversions to Brinell now 
available. 

For a Static Test determining Qualitative and 
Quantitative hardness in all, including Super- 
hard Materials —the MONOTRON. Best for 
Sub - surface and Non- destructive Testing. 
Fastest Testing Machine now on the market 
and in wide use. 

For Rubber Testing—the DUROMETER. Now 
accepted as standard and in universal use. 
Descriptive Bulletins Free on Application. 


The Shore Instrument & Mfg. Co. ¢ 


Jamaica, New York 


Sole Agents for Greet, Goats Machine 
0., zal treet 
London $.W.I., England. ’ Monotron Model B 


Two-in-One 


Shear Cut End Mills 
and Holders 


Send for Latest Catalog 
PROGRESSIVE TOOL & CUTTER CO. 
FERNDALE, MICH: 


Two-in-One 
14” of Flute 


Collapsible Taps—Self-Opening Die Heads 
Murchey Tools are rugged and compact with built-in 
accuracy and long life. Cut threading costs. Write for 
complete details to Murchey Machine & Tool Co., 951 
Porter Street, Detroit, Michigan. 


E make “ROCKWELL” Hard- 
ness Testers as finely as we 
know how, and we do it so you 
will buy them. You buy them to control 
the quality of your product, so your com- 
pany’s customers will buy your product. 
We both are moved by an intelligent 
reason. Occasionally someone also buys 
a “ROCKWELL” for research in pure 


science, but that is another matter. 


In the main, “ROCKWELL” Testers are 
bought, and should be bought, to help 
manufacturing plants satisfy and hold 
their customers by attaining and main- 
taining good standards in product. 
That is a very sane and sound reason. 
It is particularly sane because it is the 
joint mental response of the commer- 
cial, the operating and the technical 
men in metal working plants. In reality 
it means that the proper way to decide 
if you need your first “ROCKWELL,” a 
newer “ROCKWELL” or additional 
“ROCKWELL” is to ask yourselves if 
the trust you undertake, when you ac- 
cept orders from your customers, de- 
mands these things. Doesn’t your sales 
force tell your customers you are prop- 
erly equipped? Then the question is— 
are you? Also, it costs less to satisfy cus- 
tomers you have than to find new ones. 


WILSON MECHANICAL INSTRUMENT CO., INC. 
382 CONCORD AVENUE NEW YORK 
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“HEAT-EASY” Compound 
Prevents Scaling and Distortion in Hardening 


HIGH SPEED STEEL 


Also, we do Skilled Hardening and Heat-Treating of 
every kind, and guarantee the results 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 


A WALTON TAP EXTRACTOR 


Remove the broken tap easily and quickly 
with a Walton. It saves the piece — and 
also the thread. All sizes—3/16” to 114”; 
other sizes to order. Write for a catalog. 


CAN SAVE THE PIECE 


THE WALTON COMPANY 


310 PEARL ST., HARTFORD, CONN. 


CLASSIFIED RE-SALE 


Rate for Advertisements—$5.25 Column Inch Each Insertion 


Guaranteed Rebuilt Tools 


TURRET LATHES, MFG. LATHES, AND 
SCREW MACHINES 


No, 2A, 3A Warner & Swasey Univ., bar equip. 
No. 2A, 3A Warner & Swasey Univ., chucking 
No. : Ww — & Swasey Universal, bar 

No. 1, 2, 6, 8 Warner & Swasey Turret 

No. 5A, bA "Potter & Johnston Automatics 


2”'x24"—3"x36" Jones & Lamson Flat Turret 
3”x36” Jones & Lamson 2 spindle Flat Turret 
3”x36” Jones & Lamson 2 spdl. Tur. steel hd 1-t. 
a4 3 Gridley Single Spindle Automatic 
4” Gisholt Turret 
No. 23 34 "hes Britain Automatics 
is”, 26” Libby Turret 
No. 4, 7 Bardons & Oliver Turret 
No. 53, 54, 55 National Acme Automatics 
24” Steinle Turret 
No. 6, 9 LeBlond Multi-Cut 
21”x10’ LeBlond Mfg. 
9”x12”, 9”x24” Sundstrand Mfg. 
9”x14”", 9”x20” Porter-Cable Mfg. 
No. 0 Reed-Prentice Mfg. 
15”x6’ Automatic Threading Lathe 
17”x6’ LeBlond Rapid-Proéuction 


PRESSES 
No. 2 Adriance O.B.I 
No. 2 Consolidated O.B.I. 
DD2, DAG3 Ferracute Drawing 
Michigan O.B.I. 
Toledo O.B.I. 


No, 4A, 5A Willard ‘O.B.1. 
No. 11, 12 Toledo Horning 
No. 26 Bliss O.B.I. 
No. 32P, 33, 35 Toledo Upright 
$51 Ferracute D.C. 
No. 83C Michigan, geared 
No. 90E. 92%0© Toledo Double Crank 
No. 94 Bliss 
No. 206B Toledo D.C. geared 
MILLING MACHINES 
No. 3, 4 Cincinnati Vertical, S.P.D. 
No. ii 2M, 2, 3, 4, 5 Cincinnati Pl. S.P.D., 
spindle 

3 Cincinnati Univ., S.P.D. flanged spdl. 
No 2° 3 Cincinnati Universal, cone 
No. 14. 2, 3, 4 Cincinnati Plain, cone 


ZZ 
3 


No, 2 Kempsmith Pl. Maxi-Miller, motor in base 


No, OR, 2BS, 3B Milwaukee Plain 
No. 2%B Milwaukee Vertical 


No. 3B, 3B Heavy, 4B Heavy, 5B Heavy Brown 


& Sharpe Plain, M.D., taper spindle 
No. 1% _ Brown & Sharpe Universal, cone 
No. 3A Heavy Brown & Sharpe Univ., M.D. 
No. 3 Sundstrand Rigidmill 
No. 33 Kempsmith Mfg. 
18”, 24” Cincinnati Automatic Duplex 
Pratt & Whitney Thread 


ENGINE LATHES 


54”x24’ Houston, Stanwood & Gamble, M.D., 
geared head 
36”x40’ American Geared Head, M.D., taper 


36” 


x28’ American Geared Head, M.D., taper 


36”x18’ American Geared Head, M.D., taper 
36”x14’ American Geared Head, D. 

30”x14’ Lodge & Shipley, cone 

27”x16’ American Geared Head, taper 

24”x24’ Boye & Emmes Coneless, geared head 
24”x12’ American Geared Head, M.D. 

24”x12’ LeBlond, cone 

23”x10’ LeBlond Geared Head, taper 

22”x12’ Whitcomb-Blaisdell, cone 

20”x10’ American Geared Head, M.D. 

20”x8’ American Geared Head, M.D. 

18”x10’ Greaves-Klusman Geared Head, S.P.D. 
18”x8’ Lodge & Shipley Selective Head, taper 
18”x8’ Greaves-Klusman, cone 

16”x8’ American, cone, taper 

14”x6’ Hendey, cone 


15, 
No, 


MISCELLANEOUS 


30, 50 ton Lucas Power Forcing Presses 
4M, 24 Atlas Arbor 


10”x10” Bury Class L Air Compressor 

11”x12” Worthington Feather Valve Air Com- 
pressor, M.D. 

14”x14” Bury Class IL Air Compressor 


1” 


Landis Single Spindle Bolt Threader 


1%” Landis Double Spindle Bolt Threader, M.D. 


ow 


No. 


No 
No. 


No. 
No. 


nd belt 
Class A Acme Bolt Cutter, belt 
GRINDERS 

hy ge Internal, clutch head 

55, 65 Heald Cylinder 

2 Auto. Surface 
. 2, 3 Wilmarth & Morman Auto. Surface 
. 16—26” Blanchard Vert. Surf. belt 

6 Diamond Dise 
51 Besly Motor Driven _ 


6”x18”", 10”x24”, x36”, 12”x36”", 12°x49"", 


10” 
No. 
No. 
4’ 
4’ 
4’ 


12”x52”, 16”x52” Landis Plain Cylindrical 
x36” Norton Plain Cylindrical, belt 

1. 2, 3, 4, 13 Brown & Sharpe Universal 
4 Landis Universal 

DRILLS 

American — Purpose, M.D. on arm 
3%’, 4’, 5’, 6’ Cincinnati Bickford Plain, 
gear box drive 


, 6’ American Triple Geared, gear box 
, 6’ American Triple Purpose, gear box on base 


Fosdick Plain, gear box 
American Sensitive, inclosed head, D.C. Teaaaia 


No. 121, 216, 217, 220, 310, 314, 315 


Baker H.D.'U prig 


ht 
D2. D3, D4 ILD. Upright 


21 
6 


”, 24”, 28”, 36” Cincinnati Bickford Upright 
spindle” No. 2 Avey H.S. BB., power feed 

4, 6 spindle Allen HLS. 
indie Avey No. 3, P.F. 


Write for complete list 


THE EASTERN MACHINERY CO, 2262 SPRING GROVE AVE. 


CINCINNATI, OHIO 


LATHES 


48” Niles Heavy Car Wheel Lathe M.D. 
48”x26’ Bridgeford Geared Head Excellent. 
36”x16’ Lodge & = Sel. 
30”x16’ L&S Pat 

24”x12’ Lodge Pat. ues. 
20”x16’ American Grd. Hd. 

20-30”x7’ Monarch Helical Grd. Hd. Gap MD. 
21”x10’ LeBlond Grd. Hd. 

20”x8’ American Grd. Hd. M.D. Late type. 
16”x10’ Lodge & Shipley Sel. Grd. Hd. 
No. 2A Warner & Swasey, Univ. Tur. 


RADIALS AND UPRIGHT DRILLS 
3, 3'2, 6’ Cintl. Bick. S.P.D. 
» 342, 4 American Trip. Pur. P.D. 
No. 40 Natco Straight Line Multiple. 


GEAR CUTTERS AND HOBBERS 
6”, 11” & 18” Gleason Bevel Gear Generators. 
18-H Gould & Eberhardt Hobbers. 
Nos. 1, 2-4 Adams Farwell Gear Hobbers. 
No. 36BM Gould & Eberhardt 3-sp. Gr. Rougher. 


BORING MILLS 
60” Vertical, 2 hds. 
24”, 36”, 42” Bullard “New Era” M.D. 
No. 32 Giddings & Lewis Horiz. 


SHAPERS AND PLANERS 
16”, 20” & 24” Gould & Eberhardt, high duty, 
24” Cincinnati H.D. MD. thru gear box 
24” Potter & Johnston — ip thru gear box. 
36”x36”x10’ Gray, 2 
48”x48”"x16’ Dietrick Openside. 


MILLING MACHINES 
Nos. 2 & 3 Cinti. H.P. Plain, SPD; — nose. 
No. 3 Cincinnati H.P. Vert. SPD 
No. 4 Cinti. H.P. Plain, SPD. 
No. 4 Cincinnati High Power Plain, S.P.D. 
No. 5 Cinti. H.P. Rectangular Overarm. 
3B Milwaukee Plain Miller, DO.M. S.P.D. 
48”x48"x16” Ingersoll Four Hds. adj. rail. 


GRINDERS . 

Nos, 50, 55, 60, 65 and 70 Healds. 
No. 2 Brown & Sharpe Surface. 
No. 4A Landis Automotive Grinder. 
16”x72” Landis Plain Self Cont. 
16”x48” Landis Crankshaft. 
10”x52” Landis Self Contained. 
6”x18” Landis Self Contained. 


bl Landis Pipe Machine 
1% Landis Bolt Cutter, Grd. Hd. MD 
2” Landis Bolt Cutter, lead screw attachment. 
No. 50 Toledo Arch Press, 10” stroke. 


If machines you need are not listed above, send 
us your inquiry. We have a very large stock. 


Cincinnati Machinery & Supply Co. 


29 West Second St., Cincinnati, Ohio 


WANTED 
Set of Johansson Blocks 


Slightly used, give complete des- 
cription. Write, Box 920, care 
MACHINERY, 148 Lafayette Street, 
New York. 


WANTED 


All sizes power Guillotine Shears, 
Bliss Inclinable Presses and Sheet 
ir Working Machinery of all 
inds. 


THE GEROLD COMPANY 
120 Liberty St., New York, N. Y. 


FOR SALE: 
5" Ajax Upsetter 
Exceptional bargain. 


Box 922, care MACHINERY, 
148 Lafayette St., New York. 


MILLERS 

No, 4 Cincinnati rect. overarm 

Nos. 1% AS, 2B and 3B Milwaukee 

Nos. 1/2, 2 and 2% Rockford 

No. 2% Leblond universal 

Nos. 2 and 4 Cincinnati vertical 

24”, 36” and 48” Cincinnati automatic. 
1500 Tools in Stock. Send for List. 
MILES MACHINERY CO. 

Saginaw, West Side, Mich. 


WANTED — PUNCH PRESS AND 
MARQUETTE AIR EQUIPMENT 
Double Crank, Single. Action Press, approxi- 
mately 100” between housings, 6” or more 
stroke (equivalent of 94-H to 95-C Toledo). 
Press equipped with Marquette Air Cushions 
preferred, or will consider buying 6 — 12” 
Marquette Double Cylinders separately. Give 
complete details as to condition. location, price, 
etc. Box 921, care MACHINERY, 148 Lafay- 

ette St., New York. 


WANTED 


Used Machine Tools in good 
working condition. 


THE GEROLD COMPANY 
120 Liberty St., New York, N. Y. 
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Furnaces 


for every industrial requirement 


American Gas Furnace Co. 
Elizabeth, New Jersey 


COMMERCIAL 
HEAT TREATING 


Case Hardening—Nitriding— 

Hardening—Tempering—Anneal- 
) ing—Gun Metal Coloring, Etc. 

) American Metal Treatment Co. 
6Elizabeth New Jersey 


CLASSIFIED RE-SALE 


Rate for Advertisements—$5.25 Column Inch Each Insertion 


WANTED 


36 inch Capacity Spur Gear 
Hobbing Machine. 


Give full information, make, age, condi- 
tion, price. No dealers. 
Box No. 923, care MACHINERY, 
148 Lafayette St., New York 


FOREMAN WANTED 


For machine assembly, write 
giving experience, full list of 
past employers and kinds of 
machines manufactured, age, 
nationality, salary expected, 
amount of technical educa- 
tion if any. 


Box 919, MACHINERY 
148 Lafayette St., New York, N.Y. 


Representative Wanted 


who is in a position to contact large 
users of Silent and Roller Chain Sproc- 
kets and Cast Iron Spur Gears 1” to 
40” O.D. Attractive proposition to man 
who can produce. 


J. A. WILLARD CO., Greensboro, N. C. 


ELECTRICAL EQUIPMENT 


ig Send for the Berman “Red Book” containing majority af our stock 


Active Agent Available 
in Italy 
with long experience in machine 
tools. Wants to represent first class 
American machine tool manufac- 
turers in Italy. 


G. ZINELLI 
MILANO—via Settembrini, 22, Italy 


all classes 


ALSO 
FORGING EQUIPMENT 
HYDRAULIC EQUIPMENT 


Largest complete stock im the world 
New and reconditioned 


described, Hlustagted and priced, 


1761 Elston Avenue 
CHICAGO 


BARGAIN PRICES 
On Used Machine Tools 


Low Prices Offered by 
Receiver of Large 
Manufacturing Plant 


A wide assortment of 


LATHES 
MILLING MACHINES 
AUTOMATIC SCREW 
MACHINES 
DRILL PRESSES 
GRINDERS 
PUNCH PRESSES 
PLANERS 
ARBOR PRESSES 
GEAR SHAPERS 
AND HOBBERS 
KEYSEATERS 
BORING MILLS 
BALANCING MACHINES 
TIERING MACHINES 
REAMING MACHINES 
NICKEL PLATING 
EQUIPMENT 
MOTORS 
GENERATORS 
MISCELLANEOUS 
EQUIPMENT 


What do you need? 
Write today for description and prices. 


J. E. ARMSTRONG 
RECEIVER 
WATERLOO, IOWA 


MR. MANUFACTURER: 


If you want to fill up some of your 
vacant floor space, with an article that 
has volume, possibilities and large profits 
with a small investment of $15,000, 
answer this ad and you will find out. 


Box 918, care MACHINERY, 
148 Lafayette Street, New York 


Let Us be Your Factory 
We are exceptionally well equipped 
to machine parts or build complete 
units at low cost. Let us furnish you 
estimates on your parts or products. 


THE WILL-BURT CO.,Orrville,O. 


Sell Your Discarded Machines for Cash 


Clear them out at a profit by 
advertising them next month 
in Machinery’s Re-Sale Section 


If you have any discarded machines—good, usable ones but 
of no value to you—sell them through the Re-Sale Section, 
and get back some of the money invested. It costs only 
$5.25 for one inch one time. 
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MACHINERY’S PRODUCT INDEX 


FOR LOCATION OF ADVERTISEMENTS OF MANUFACTURERS LISTED IN THIS 
INDEX SEE ALPHABETICAL INDEX, PAGE 


ABRASIVE CLOTH AND PAPER 
Corp., Div. Norton Co., 


roy, N. Y. 
Carborundum Co., Niagara Falls, N. Y. 


ACCUMULATORS, HYDRAULIC 
Morgan Engineering Co., Alliance, O. 


AIR HOISTS 
See Hoists, Air. 


AIR TOOLS 


See Grinders, Pneumatic; Drills, Port- 
able Pneumatic, etc. 


ALLOYS, STEEL, TUNGSTEN, 
VANAD: om. MANGANESE, ETC. 
Carbsioy Co., Inc., 2487 E. Grand 
Bivd., Detroit, 

Carpenter Stee 1 Co., 

Illinois Steel Co., Satie S8t., 
Chicago, 

Republic Steel Co., Youngstown, O. 

Ryerson, Joseph TT’ & Son, Inc., 2558 
West 16th PSt.. Chicago, | Til. 


ALLOYS, ZINC 


New Jersey Zinc Co., 160 Front St., 
New York ay, 


Ryerson, Joseph T., & Son, Inc., 2558 
West 16th St., Chicago, Ill 


ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 
EXPANDING AND SOLID 

Brown & Sharpe Mfg. Co., Providence. 

Cleveland Twist Drill Co., Cleveland, O. 

Davis Boring Tool Co.. Inc., 
Maple Ave., - Louis, Mo 

Gossnmete Tap & Die Corp., Greenfield, 


Morse & Machine Cc., New 
Union Twist Dr Drill Co., Athol, Mass. 


BABBITT 


Ryerson, Joseph T., & Son, Inc., 255 
West 16th St., Chicago, 


BALANCING EQUIPMENT 

Gisholt Machine Co. ——, Wis. 
Norton Co., Worcester, Mas 
Sundstrand Mch. Tool Co., Rockford, Mil. 


BALLS, BRASS, STEEL, ETC. 
360 Furman St., Brook- 
mn 
SEF Industries, Inc., Philadelphia, 
Waterbury Steel Ball Co., Inc., Pough- 
keepsie, N. Y 


BARS, BORING 
See Boring Bars. 


BARS, PHOSPHOR BRONZE 
Bunting Brass €BronzéCo., Toledo, 0. 


BARS, STEEL 


Carnegie Steel Co., Pittsburgh, Pa. 

Jones & Laughlin ‘Steel Corp., Pittsburgh 

Ryerson, Joseph T., & Son, Inc., 2558 
West’ 16th St., Chicago, Til. 


BEARINGS, BABBITT 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS, BALL 
Ball Bearing Co., South Bend, 


nd. 
Boston Gear Works, Inc., North Quincy, 
ass. 
Fafnir Bearing Co., New Britain, Conn. 
Federal Bearings Co., Inc. 
Poughkeepsie, N. Y. 
Guiien Co., 360 Furman St., Brook- 
yn, 
Marlin-Rockwell Corp., Jamestown, N. Y. 
New Departure Mfg. Co., Bristol, Conn. 
Norma-Hoffmann Bearings Corp., 
Stamford, Conn 
SKF Industries, Inc., Philadelphia. 
Torrington Co., Torrington, Conn. 


BEARINGS, BRONZE AND SPECIAL 
ALLOYS 


Bunting Brass & Bronze Co., Toledo. O. 
Morgan Engineering Co., Alliance, O. 


BEARINGS, LINESHAFT 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., Philadelphia. 
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BEARINGS, OILLESS 


Arguto Oilless Bearing Co., 145 Berkley 
St., Wayne Junction, 

Manhattan Rubber Mfg. Div. Raybesto 
Manhattan, Inc., Passaic, N. J. 


BEARINGS, QUILL 
— Ball Bearing Co., South Bend, 
nd. 


BEARINGS, ROLLER 
© Ball Bearing Co., South Bend, 


Fafnir Bearing Co., New Britain, Conn. 


©. 360 Furman St., Brook- 
yn, } 
Norma-Hoffmann Bearings Corp., Stam- 


ford, Conn. 
S K F Industries, Inc., Philadelphia. 
Timken Roller Bearing Co., Canton, O, 


BEARINGS, TAPERED ROLLER 
~~ Ball Bearing Co., South Bend, 


Ind. 
Timken Roller Bearing Co., Canton, O. 


BEARINGS, THRUST 
Bantam Ball Bearing Co., South Bend, 


Ind. 
Boston Gear Works, Inc., North Quincy, 


ass, 

Fafnir Bearing Co., New Britain, Conn. 

General]. Schenectady, : 
Brook- 


Ylectric Co., 
360 Furman St., 
Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 

S K F Industries, Inc., Philadelphia. 
Timken Roller Bearing Co., Canton, O 


BELT CEMENT 


Schieren, Chas. A., Co., 


73 Ferry St., 
New York, N. Y. 


BELT DRESSING 
A. E. C., & Co., Inc., Indianapolis, 


Schieren, _— A., Co., 73 Ferry St., 
New York, 


BELT DRIVES, MULTIPLE-V 


Worthington Pump & Mchry. Corp., 
Harrison, N. J. 


BELT METAL, 
LEATHER, ETC. 

Bristol Co., es. Conn. 

Greene, Tweed & Co., 109 Duane St., 
New York City. 

Schieren, Chas. A., Co., 73 Ferry St., 
New York, N, Y. 


BELT, V- AND FLAT 


Manhattan Rubber Mfg. Div., Raybestos- 
Manhattan, Inc., Passaic, ’N. J. 


BELT LACING 


Bristol Co., Waterbury, Conn. 
Schieren, Chas. A., Co., 73 Ferry St., 
New York, N, Y. 


BELT SHIFTERS 


Haskins, R. G., Co., 4634 Fulton St., 
Chicago, Il 
Ready Tool Co., Bridgeport, Conn. 


BELTING, LEATHER 


Houghton, E. F., & Co., Philadelphia. 
Schieren Chas. ee Co., 73 Ferry St., 
New York, N 


BENCH LEGs 
Pressed Steel Co., Jenkintown, 
‘a. 


BENDING MACHINES, ANGLE IRON 


Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 


BENDING MACHINES, HYDRAULIC 
Morgan Engineering Co., Alliance, Q. 


BLOCKS, CHAIN 
See Hoists, etc. 


BLOWERS 
— Gas Furnace Co., Elizabeth, 
Canedy- Co., Chicago 


Heights 
General Electric Co., Schenectady, N. Y 
152 Christie St., 


Leiman Bros., Inc., 
Newark, N. J. 
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BOILER TUBES 

National Tube Co., Pittsburgh, Pa. 

Ryerson, Joseph T., & Son, Inc., 2558 
West 16th St., Chicago, Ml 


BOLT AND NUT MACHINERY 


Acme Machinery Co., Cleveland. 
Landis Mch. Co., Inc., Waynesboro, Pa. 


BOOKS, TECHNICAL 


Industrial Press, 148 Lafayette St., 
New York. 


BOOSTERS 
— Gas Furnace Co., Elizabeth, 


BORING AND DRILLING 
MACHINES, 

Baker Brothers, Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

— W. F. & John Co., Rockford, 


Bullard Co., Bridgeport, Conn. 

Gisholt Machine Co., Madison, Wis. 

Gorton, Geo., Machine Co., 1109 13th 
St., Racine, Wis. 

Moline Tool Co., Moline, Ill 

Rockford Drilling Machine ‘Co., Rock- 
ford, Il. 


BORING TURNING MILLS, 
VERTICA 

Bullard Co., aie. Conn. 

Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 

Gisholt Machine Co., Madison, Wis. 


BORING BARS 


Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago. 


Bullard Co., Bridgeport, Conn. 
Davis ag Tool Co., Inc., 6200 
Maple Ave., St. Louis, Mo. 


Gisholt Machine Co. x Madison, Wis. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Ready Tool Co., Bridgeport, Conn. 
Williams, J. H., Co., 75 Spring St., 
New York City. ; 


DRILLING 
HINES, HORIZON 


Barnes, W. F. & John, 99 
Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 


Landis Tool Co., Waynesboro, Pa. 
Rockford Drilling Machine Co., Rock- 


ord, Mil. 
Universal Boring Machine Co., Hudson, 
Mass. 


Craley, C. C. Mfg. Co., Shillington, Pa. 
Davis Boring Tool Co., Inc., 6200 
Maple Ave., St. Louis, Mo. 


BORING MACHINES, 
AND CARBIDE TOO 


Machine Co., 


onn. 
Heald Machine Co., Worcester, Mass. 
Stokerunit Corp., Milwaukee, Wis. 


BORING TOOLS 


Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., 


ae yf Co., Inc., E. Grand 
Blvd., Detroit, Mich. 
Davis Boring Tool Co., Inc., 6200 


Maple Ave., St. Louis, Mo. 
Lovejoy Tool Co., Inc., Springfield, Vi. 
Morse Twist Drili & Machine Co. ., New 
Bedford, Mass, 
Ready Tool Co., Bridgeport, Conn. 
Union Twist Drill Co., Athol, Mass. 
Williams, J & Co., 75 Spring St., 
_ New York City. 


BRAKES, PRESS AND BENDING 
Schatz Mfg. Co., Poughkeepsie, N. Y. 


BRAZING EQUIPMENT 
— Gas Furnace Co., Elizabeth, 


BROACHES 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich. 

Illinois Tool. Works, 2501 North Keeler 
Ave., Chicago, 

Lapointe Machine Tool Co., 
Mass. 


Hudson, 
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BROACHING MACHINES 
Foote-Burt Co., Cleveland, O. 
—— Machine Tool ‘Co., Hudson, 


Press Co., Hudson, .N. Y. 


BROACH SHARPENING MACHINES 


Lapointe Machine Tool Co., Hudson, 
Mass. 


Bunting Brass & Bronze Co., Toledo, O. 
Morgan Engineering Co., Alliance, oO. 


BUFFERS 


Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad St., Bridge- 
port, Conn, 

Hammond Machinery Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 


BULLDOZERS 
Schatz Mfg. Co., Poughkeepsie, N. Y. 


BURNERS, GAS AND OIL - 
Gas Furnace Co., Elizabeth, 


Leiman  Bros., 152 Christie St., 


Inc., 
Newark, J. 
BURNISHING MACHINERY 
Baird Machine Co., Bridgeport, Conn. 


BUSHINGS, BRASS, BRONZE, ETC. 
~~ Gear Works, Inc., North Quincy, 
ass 


Bunting Brass & Bronze Co., Toledo, O. 
Morgan Engineering Co., Alliance, O. 


BUSHINGS, HARDENED 

Baumbach, E. A., Mfg. Co., 1810 S. 
Kilbourn Ave., Chicago 

Danly Machine Specialties, Inc., 2112 
South 52nd Ave., Chicago, Ill 

Leland-Gifford Co., Worcester, Mass. 


BUSHINGS, JIG 


Universal Engineering Co., 
muth, Mich, 


Franken- 


CABINETS, TOOL 

Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago. 

Morse Twist Drill & Machine Co., New 
Bedford, Mass. 


CALIPERS 

Brown & Mf; 

Williams, J. H & Go. 
New York City” 


Co., Providence. 
, 75 Spring St., 


CAMS 
Hartford Special Mchry. Co., Hartford, 
Conn. 


CASE-HARDENING 
American Gas Furnace Co., Elizabeth, 


Eliza- 
beth, N. J. 
Meisel Boston Co., 948 Dorchester 


ve., Boston 25, Mass. 
Williams. J. & Co., 75 Spring St., 


New York bity” 


American Metal Treatment Co., 


CASE-HARDENING FURNACES 

See Furnaces, Heat Treating. 

CASTINGS, BRASS, BRONZE AND 
ALUMINUM 


Morgan Engineering Co., Alliance, O. 


CASTINGS, DIE OR PERMANENT 
MOLD 


Superior Die 
Veeder-Root, 


Casting Co., Cleveland. 
Inc., Hartford, Conn. 


CASTINGS, GRAY IRON 
Brown & Sharpe Mfg. Co., Providence. 


CASTINGS, MALLEABLE 


Timken Roller Bearing Co., Canton, O. 


CENTERING MACHINES 


Hanson-Whitney Machine Co., Hartford, 
Conn. 
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FMANN 
PREXISION BE BEARING 


COLTON 
HIGH SPEED TWIST DRILLS 


will solve your drilling problems 


“Black Devil” 


KA-2 Bakelite Oil Hole 
Gun Concave — Special Spiral 
Special and Standard Types 
for all purposes 


ARTHUR COLTON COMPANY 
2618 Jefferson Ave., E. DETROIT, MICH. 


** They turn with the work’”’ 
MODERN MACHINE CORP., 285-287 North 6th St., Brooklyn, N. Y. 


DRILL THESE HOLES 


by a Quick, Easy, 
Inexpensive Method. 


Your business letterhead 
will bring literature 


Watts Bros. Tool Works 


WILMERDING, PA. 


TAPER PIN 


REAMER 


Does the Job in 
Minimum Time 


It takes 2 minutes to finish this 
job with a Gammons—about 
1/10 the time required by an or- 
dinary reamer. More—Gammons 
Taper Pin Reamers average 10 
times longer life—a double sav- 
ing that increases profit possibil- 
ities on a routine job. 

Send for details of this 
and other Gammons 
Tools—save money, in- 


crease efficiency on im- 
portant routine work. 


THE 
GAMMONS- 
HOLMAN CO. 


Dept. M. 
MANCHESTER 
CONN. 
Originators of Helical 
Fluted Taper Pin 
Reamers. 
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ALPHABETICAL INDEX OF ADVERTISERS, PAGE 100 


CENTERS, LATHE 

Modern Machine Corp., 285 N. 6th 
St., Brooklyn, N. Y. 

Ready Tool Co., Bridgeport, Conn. 


CENTERS, PLANER AND MILLER 


Morse Twist Drill & Machine Co., New 
Bedford. Mass. 


CHAIN BLOCKS 
See Hoists, Chain, etc. 


CHAIN DRIVES 

BaldWin-Duckworth Chain Corp., Wor- 
cester and Springfield, Mass 

Boston Gear Works, Inc., North Quincy, 
Mass. 

Diamond Chain & Mfg. Co., Indianap- 
olis, Ind. 

Morse Chain Co., Ithaca, N.Y. 

Philadelphia Gear Works, Philadelphia. 

Whitney Mfg. Co., Hartford, Conn, 


CHAINS, POWER TRANSMISSION 
AND CONVEYOR 
Baldwin-Duckworth Chain Corp., Wor- 


cester and Springfield, Mass 
—- Gear Works, Inc., North Quincy, 
ass. 


Diamond Chain & Mfg. Co, Indianap- 
olis, Ind. 

Philadelphia Gear Works, Philadelphia. 

Whitney Mfg. Co., Hartford, Conn. 


CHAMFERING MACHINES 

Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport, Conn. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 


CHUCKING MACHINES 


Baird Machine Co., Bridgeport. Conn. 
Brown & Sharpe Mfg. Co., Providence. 
Bullard Co., Bridgeport, Conn. 
Gisholt Machine Co., Madison, Wis. 
Jones & eee Machine Co., Spring- 


field, 
Potter & Machine Co., Paw- 
tucket, R. I. 


CHUCKS, COLLET OR SPLIT 

Ames, B. C., Co., Waltham, Mass. 

Rivett Lathe & Grinder Corp., 
Brighton, Boston, Mass. 


CHUCKS, DRILL 


Apex Machine & Tool Co., Dayton, O. 

Cleveland Twist Drill Co.. Cleveland, 0. 

Consolidated Mch. Tool Corp. of 
America, Rochester, N. Y 

Modern Tool Works (Consolidated Mch, 
Tool Corp.), Rochester, N. 

Morse Twist Drill & Machine Be, 
New_ Bedford, Mass. 

Watts Bros, Tool Wks., Wilmerding, Pa. 


CHUCKS, FULL FLOATING 


Apex Machine & Tool Co., Dayton, O. 

Errington Mechanical Laboratory, 200 
Broadway, New York 

Gisholt Machine Co., Madison, Wis. 

Watts Bros. Tool Wks., Wilmerding, Pa. 


CHUCKS, LATHE, ETC. 

Bullard Co., Bridgeport, Conn. 

Rivett Lathe & Grinder Corp., 
Brighton, Boston, Mass. 


CHUCKS, MAGNETIC 

Heald Machine Co., Worcester, Mass. 

Walker, O. S., Co., Inc., Worcester, 
Mass. 


CHUCKS, QUICK CHANGE AND 
SAFETY 


Apex Machine & Tool Co., Dayton, O. 
Errington Mechanical Laboratory, 

200 Broadway, New York. 
Geometric Tool Co., New Haven, Conn, 


CHUCKS, RING WHEEL 
Graham Mfg. Co., Providence, R. I. 


CHUCKS, TAPPING 

Apex Machine & Tool Co., Dayton, O. 

Barber-Colman Co., Rockford, Il, 

Errington Mechanical Laboratory, 200 
Broadway, New 

Watts Bros. Tool W be, , Wilmerding, Pa. 


CLAMPS 


Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago. 

Danly Machine Specialties, Inc., 2112 
South 52nd Ave., Chicago, Iil. 

Williams, J. H., & Co., 75 Spring St., 
New York City. 
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CLEANERS, CHEMICAL FOR 
WASTE AND METAL 

Oakite Products, Inc., 26 Thames St., 
New York City. 


CLUTCHES 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

Hilliard Corp., Elmira, N. Y. 

Mors? Chain Co., Ithaca, N. Y. 

Production Mch. Co., Greenfield, Mass. 

Drilling Mch, Co., Rockford, 


Twin Disc Clutch Co., Racine, Wis. 


COLLARS, SAFETY 

Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W: Broad St., Bridge- 
port. Conn 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


COLLETS 

Brown & Sharpe Mfg. Co., Providence. 
Cleveland Twist Drill Co., Cleveland, O, 
Geometric Tool Co., New Haven, Conn. 
Union Twist Drill Co., Athol, Mass. 


COLLETS, SPRING 

Ames, B. €., Co., Waltham. Mass. 

Rivett Lathe & ‘Grinder Corp., 
Brighton, Boston, Mass, 


COMPARATORS, SCREW THREAD 


Jones & Lamson Machine Co., Spring- 
field, Vt. 


COMPOUND, CLEANING 


Oakite Products, Inc., 26 Thames St., 
New York City. 


CUTTING, GRINDING, 


Oakite Products, Inc., 26 Thames St., 
New York City. 
Sun Oil Co., Philadelphia, 


COMPOUNDS, RESIN 


Bakelite Corporation, 247 Park Ave., 
New York. 


COMPRESSORS, AIR 
General Electric Co., Schenectady, N. Y. 


CONTRACT WORK 

Automatic Machine Co., Bridgeport, Ct. 

Columbus Die, Tool & Machine Co., 
Columbus, O. 

Diefendorf Gear Corp., Syracuse, N, Y. 

Gisholt Machine Co., Madison, Wis. 

Hartford Special Machinery Co., Hart- 
ford, Conn 

Illinois Tool Works, 2501 North Keeler 
Ave., Chicago, 

Langelier Mfg. Co., Providence, R. 

Meisel Press Mfg. Co. 948 Dorchester 
Ave., Boston 25, Mass. 

Modern Machine Corp.. 285 N. 6th 
St., Brooklyn, N, Y. 

Morgan Engineering Co. aoe. oO. 

Mummert-Dixon Co., Hanover, 

Ruthman Machinery Co., 530 E “Front 
St., Cincinnati, O. 

U. S. Tool Co., Inc., Ampere, N. J. 

V & O Press Co., Hudson, N.Y. 

Will-Burt Co., Orrville, oO. 


CONTROLLERS 

Allen-Bradley Co., Milwaukee, Wis. 
Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady, N. Y. 


CONVEYORS, BELT 


Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


COUNTERBORES 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich 

Cleveland Twist Drill Co., Cleveland, O. 

Tilinois Tool Works, 2501 North Keeler 
Ave., Chicago. I), 

Morse Twist Drill & Machine Co., New 
Bedford, Mass. 

Union Twist Drill Co., Athol, Mass. 


COUNTERSHAFTS, FRICTION, ETC. 


Brown & Sharpe Mfg. Co., Providence. 
Diamond Machine Co., Providence. R. 
sisholt Machine Co., Madison, Wis. 

Hilliard Corp., Elmira, 


COUNTERSINKS 
——- Tap & Die Corp., Greenfield, 


Union Twist Drill Co., Athol, Mass. 


COUNTERS, REVOLUTION 
ae Co., Waterbury, Conn. 
eeder-Root, Inc., Hartford, Conn, 
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COUNTING DEVICES 


Bristol Co., Waterbury, Conn. 
Veeder-Root, Inc., Hartford, Conn. 


COUPLERS, .HOSE 


ne. Tweed & Co., 109 Duane S&t., 
New York City. 


COUPLINGS, FLEXIBLE 

Baldwin-Duckworth Chain Corp., Wor- 
cester and Springfield, Mass. 

aa = Gear Works, Inc., North Quincy, 


ass. 
~~ Chain & Mfg. Co., Indianap- 
olis 
Morse Chain Co., Ithaca, N. Y. 
Philadelphia Gear Works, Phila: delphia. 
Poole Fdry. & Mch. Co., Baltimore, Md. 
Whitney Mfg. Co., Hartford, Conn. 


COUPLINGS, SHAFT 
Boston Gear Works, Inc., North Quincy, 


Mass. 
Hilliard Corp., Elmira, N. Y. 


CRANES, ELECTRIC TRAVELING 
Morgan Engineering Co., Alliance, O. 
Shepard Niles Crane & Hoist Corp., 
Schuyler Ave., Montour Falls, 


CRANES, HAND TRAVELING 


Shepard Niles Crane & Hoist Corp., 
Schuyler Ave., Montour Falls, 


CRANES, PORTABLE 


Canedy-Otto Mfg. Co., Chicago 
Heights, II. 


CRANK PIN TURNING MACHINES 


Lodge & Shipley Machine Tool Co., 
Cincinnati. 


CUTTERS, GEAR 


Brown & Sharpe Mfg. Co., Providence. 
Union Twist Drill Co., Athol, Mass. 


CUTTERS, MILLING 


Barber-Colman Co., Rockford, Il. 

Brown & Sharpe Mfg. Co., Providence. 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich. 

Cleveland Twist Drill Co., Cleveland, O. 

Columbus Die, Tool & "Machine Co., 
Columbus, O. 

Comaatiaatadt Mch. Tool Corp. of America, 
Rochester, N. 

Gammons-Holman Co., Manchester, Ct. 


‘Gorton, Geo., Machine Co., 1109 13th 


St., Racine, Wis. 

Illinois Tool Works. 2501 North Keeler 
Ave., Chicago, 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Michigan Tool Co., Detroit, Mich. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Progressive Tool & Cutter Co., Fern- 
dale, Mich. 

Union Twist Drill Co., Athol, Mass. 

Whitney Mfg. Co., Hartford, Conn. 


CUTTING COMPOUNDS 
See Compcunds, Cutting, Grinding, etc. 


CUTTING-METALS OR ALLOYS 


Carboloy Co., Ine.. 2487 E. Grand 
Blvd., Detroit, Mich. 


CUTTING-OFF MACHINES, 
ABRASIVE WHEEL 


Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago. 


CUTTING-OFF MACHINES, 
COLD SAW 


See Sawing Machines, Circular. 


CUTTING-OFF MACHINES 


Automatic Machine Co.. Bridgevort, Ct. 


Brown & Sharpe Mfg. Co., Providence. 
Landis Mch. Co., Inc., Waynesboro, Pa. 


CUTTING-OFF TOOLS 


Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago 

Ready Tool Co., Bridgeport, Conn. 

Williams. J. H, & Co., 75 Spring St., 
New City. 


CYLINDER BORING MACHINES 


Baker Brothers. Inc., Toledo, O 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 


DEALERS, MACHINERY 

Cincinnati Machinery & Supply Co., 
Cincinnati. 

Earle Gear & Mch. Co., 4709 Stenton 
Ave., Philadelphia. 

Eastern Machinery Co., Cincinnati, 0. 

Miles Machinery en Saginaw, Mich. 

Ryerson, Joseph T.. & Son, Inc., 2558 
W. 16th St., Chicago, IN. 


DEMAGNETIZERS 

Heald Machine Co., Worcester, Mass. 

O. S., Co., Inec., Worcester, 
Mass. 


DESIGNERS, MACHINE AND TOOL 

Hartford Special Machinery Co., Hart- 
ford, Conn. ‘ 

Manufacturers’ Consulting Engineers, 
Syracuse, N. 

Ruthman Machinery Co., 530 E. Front 
St., Cincinnati, O. 


DIAMONDS AND DIAMOND TOOLS 
Desmond-Stephan Mfg. Co., Urbana, O. 


DIE CASTING MACHINES 
Madison-Kipp Corp., Madison, Wis. 


DIE CASTINGS . 
See Castings, Die or Pneumatic Mold. 


DIE MAKERS’ SUPPLIES -. 
Baumbach, E. A., Mfg. Co., 1810 S. 
Kilbourn Ave., Chicago. 
Danly Machine Specialties, Inc, 2112 
South 52nd Ave., Chicago, Ill. 

U. S. Tool Co., Inc., Ampere, N. J. 


DIE MAKING MACHINES 


Oliver Instrument Co., 1410 E. Mau} 
mee St., Adrian, Mich, 


DIE SETS, STANDARD 
Baumbach, E. A., Mfg. Baas 1810 S. 
Kilbourn Ave., Chicag 
Machine pecialties, Inc., 2112 
h 52nd Ave., Chicago, Ill. 
U; 3. Tool Co., Inc., Ampere, N. J. 


DIE SINKING MACHINES 
Gorton, Geo., — Co., 1109 13th 
St., Racine, is 
Machine Co., 157 Sum- 
t St., Newark, N. J. 


DIE STOCKS 
See Stocks, Die. 


DIES, SHEET METAL, ETC. 

Baumbach, . Co., 1810 S. 
Kilbourn Ave., nic 

Columbus Die, Tool & ° Machine Co., 
Columbus, O. 2112 

Danly Machine Specialties, Inc., 2112 
South 52nd Chicago, 

Michigan Tool Co., roit, Mi 

— Corp., 285 N. 6th St., 
Brooklyn, } 

Napars Meh. & Tool Works, Buffalo, 
N. 


U. S. Tool Co., Inc., 


Vv. & O. Press ’*Co., Hudson, N. Y. 
Walthaa Mch. Wks., Waltham, Mass. 


DIES, THREADING 
Butterfield Twist Drill Co., 
by Line, 

cat's we Mie’ Co., Mansfield, Mass. 

Geometric Tool Co., New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, 
M 

jen & Lamson Machine Co., Spring- 
fie 


Landis Mch. Co., Inc., Waynesboro, Pa. 

Morse & Machine Co., New 
Bedfor ass 

Murehey Mech. Co., 951 Porter 
St., Detroit, Mic 

Ruthman Machinery Co., 530 E. Front 
St., Cincinnati, O. 


DIES, THREADING, OPENING 

Apex Machine & Tool Co., Dayton, O. 

Butterfield Div., Union Twist Drill Co., 
Derby Line, Vt. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. 

Eastern Mch. Screw Corp., New Haven, 


Sonn. 

Errington Mechanical Laboratory, 200 
Broadway, New oe 

Geometric Tool Co., New Haven, Conn. 

Jones & Lamson Machine Co., Spring- 


Vt. 
Landis Mch. Co., Inc., Waynesboro, Pa. 
Murchey Mch. & Tool Co., 951 Porter 
St., Detroit, Mich. 


DIES, THREAD ROLLING 
Machine Co., Hartford, 
nn, 


a 
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In 24 years’ specializing we stand to have learned one thing: — what manner of Hollow Screw 
stands the “’peak !oads”’ in machine operation. 


We supply our customers this proved-practical screw which is neither a “”’ 


the one hand, nor on the other a metallurgical theorist’s dream. 


Write for free samples for test: — specify sizes you'd like. 


THE ALLEN MEG. COMPAN Conn. U.S.A. 


price” proposition on 


The Pronto Quick Operating and ml 
Wide Opening Lever Vises 


Designed for Milling and Drilling Machines and are especially 
adapted for any work where a large number of pieces 
are to be quickly handled. MADE IN THREE SIZES. 


: subject 
iscount o 
Manufactured by 45% 


EDW. PURVIS & SON 


110 YORK ST. Successor to Carter & Hakes BROOKLYN, N. Y. 


CRALEY OFF-SET BORING HEAD 


Micrometer adjustments, hardened 
and ground wearing parts—preci- 
sion that warrants UNCON- 
DITIONAL MONEY BACK 
GUARANTEE. 5 sizes — to 
16” holes; sold direct, com- 
plete with 5 boring tools in 
velvet lined metal box. Send for 
details, prices. 


Walker Magnetic Chucks 


Sizes—Styles—for Every Clase of 
Large and Small Work. 


“The best way to hold most work, 


the only way to hold some of it.” 
Send for a catalog. 


0. S. WALKER CO., INC. 
WORCESTER, MASS. 


ERRINGTON 


New York, 200 Broadway; Boston, 830 Old South Bldg.; 


Chicago, 6047 North Talman Ave.; 


Main Office and Works, Stapleton, Staten Island, N. Y. 


AUTO-OPENING 
STUD-DRIVERS 


For Non-Reversing Drills 


The jaws open automatically 
and release the stud [just like 
an opening die] without stop- 
ing or reversing the machine. 
The ability to automatically 
open the jaws by the slipping 
of the friction, offers a new 
field for setting every variety 
of screw-stud, etc. 


Quick Release 
Reversible Stud-Drivers 


POSITIVE For Reversible Drill 


POSITIVE FRICTION 


FRICTION 


We Cover every Va- 
riety of Stud - Driv- 
ing by Simplest and 
Quickest Method. 


Morse Taper— or 
Hex Shank for Elec- 
POSITIVE tric Drill. 
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-Canedy-Otto Mfg. Co., 


ALPHABETICAL INDEX OF ADVERTISERS, PAGE 100 


DISCS, ABRASIVE 


Carborundum Co., Niagara Falls, N. Y. 
Norton Co., Worcester, Mass. 


DOWEL PINS 

Baumbach, E. A., Mfg. Co., 1810 S. 
Kilbourn Ave., ‘Chicago. 

Danly Machine Specialties, Inc., 2112 
South 52nd Ave., Chicago, Ill. 


DRAWING INSTRUMENTS AND 
MATERIALS 
Lawrenz, E., Detroit, Mich. 


DRESSERS, GRINDING WHEEL 
Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad S&t., Bridge- 
port, Conn. 
Calder, Geo. H., Lanseser, Pa. 
Oarboloy Co., Inc., 2487 E. Grand 
Blvd.. Detroit, Mich 
Stephan Mfg. Co., Urbana, 
Manhattan Rubber Mfg. Div. Raybestos- 
Manhattan. Inc., Passaic, N. J. 
Norton Co., Worcester, Mass. 


DRIFTS, DRILL 


Armstrong Brothers Tool Co., 


‘B18: N; 
Francisco Ave., Chicago. 


DRILL HEADS, MULTIPLE 

Baker Brothers. Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, 

Errington Mechanical Laboratory, 200 
Broadway. New York. 

Langelier Mfg. Co., Providence, 

Drilling Mch. Co., 


DRILL SOCKETS 

Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago 

Cleveland Twist Drill Co. ‘Cleveland, O. 


is Tap & Die Corp., Greenfield, 

Mass 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Union Twist Drill Co., Athol, Mass. 


DRILL SPEEDERS 
Graham Mfg. Co., Providence, R. I. 


DRILL STANDS 


Cleveland Twist Drill Co., Cleveland, O. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Union Twist Drill Co., Athol, Mass. 


DRILLING AND MILLING 
MACHINES, VERTICAL 


Moline Tool Co., Moline, Il. 


DRILLING MACHINES, AUTOMATIC 
Baker Brothers. Inc., Toledo, O. 
Barnes Drill Co., 814 Chestnut St., 
Rockford, I. 
pornes, W. F. & John Co., Rockford, 


Fox Machine Co., Jackson, Mich 
Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport. Conn. 


Langelier Mfg. Co., Providence, R. I. 


DRILLING MACHINES, BENCH 
Ames, B_ C., Co., Waltham, Mass. 
Barnes, W. F. & John Co., Rockford, 


Chicago 

Heights, Ill. 

Dumore Company, Racine, Wis. 

Fosdick Mch. Tool Co., Cincinnati. 

er, } 

Langelier Mfg. Co., Providence, R. I. 

Leland-Gifford Co., Worcester, Mass. 

Drilling "Mech. Co., Rockford, 


DRILLING MACHINES, BOILER 
Foote-Burt Co., Cleveland, 0. 


DRILLING MACHINES, GANG 

Baker Brothers, Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Il. 

Bornes, W. F. & John Co., Rockford, 


Canedy-Otto Mfg. Co., 
Heights, Il. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mch. Tool Co., Cincinnati. 

Langelier Mfg. Co., Providence, 

Leland-Gifford Co., Worcester, Mass. 

Moline Tool Co., Moline, Ill. 

Drilling Mch. Co., Rockford, 


Chicago 


DRILLING HORIZON- 
TAL DUP 


Barnes, Ww. John Co., Rockford, 


Jangelier Mfg. Co., 

Biurechey Mch. & Tool Co., 951 Porter 
St., Detroit, Mich. 

Rockford Drilling Mch. Co., Rockford, 
I. 
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MACHINES, MULTIPLE 


Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, 

Boras, W. F. & John Co., Rockford, 

Canedy- Mfg. Co., Chicago 

eights, 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y, 

Foote-Burt Co., Cleveland, O. 

Fosdick Mch, Tool Co., Cincinnati. 

Fox Machine Co., Jackson, Mich. 

Greenlee Bros. & Co., Rockford, Ill. 

Langelier Mfg. Co., Providence, 

Leland-Gifford Co., Worcester, Mass. 

Moline Tool Co., Moline, Tl 

Drilling Mch. Rockford, 


DRILLING MACHINES, RADIAL 

Canedy-Otto Mfg. Co., Chicago 
Heights, Ill. 

Carlton Machine Tool Co., Cincinnati. 

Fosdick Mch. Tool Co., Cincinnati, 


DRILLING MACHINES, RAIL | 
See heading Drilling Machines, Gang. 


DRILLING MACHINES, SENSITIVE 
Sane. W. F. & John Co., Rockford, 


Canely-Otto Mfg. Co., Chicago 
Heights, Ill. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mch, Tool Co., Cincinnati. 

Co., Inc., Roches- 
er, N. Y. 

Langelier Mfg. Co., Providence, R. I. 

Leiman Bros., Inc., 152 Christie St., 
Newark, N. 

Leland-Gifford Co., Worcester, Mass. 

Manufacturers’ Consulting Engineers, 
Syracuse, N. Y. 

Moline Tool Co., Moline, 

— Drilling Mch. = Rockford, 


Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, Il. 


DRILLING MACHINES, UPRIGHT 
Baker Brothers, Inc., Toledo, O. 
Barnes Drill Co., 814 Chestnut St., 


Rockford, 
F. & John Co., Rockford, 


Ww. 

Canedy-Otto Mfg. Co., Chicago 
Heights, II. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mch. Tool Co., Cincinnati. 

Langelier Mfg. Co., Providence, a 

Leland-Gifford Co., Worcester, Mass, 

Moline Tool Co., Moline, IIL 

Rockford Drilling Mch. Co., Rockford, 


Til. 
Ryerson. ., & Son, Inc., 2558 
w. h St., Chicago, 


DRILLING MACHINES, WALL 
RADIAL 


Canedy-Otto Mfg. Co., 


Chicago 
Heights, Ill. 


DRILLS, CENTER 


Cleveland Twist Drill Co., Cleveland, O. 
Greenfield Tap & Die Corp., Greenfield, 


Mass 

Morse Twist Drill & Machine Co., 
New Bedford, Mass, 

Union Twist Drill Co., Athol, Mass. 


DRILLS, CORE 


Carboloy Co., Inc., ad E. Grand 
Blvd., Detroit, Micl 

Morse Twist Drill & “Machine Co., 
New Bedford, Mass. 

Union Twist Drill Co., Athol, Mass. 


DRILLS, PORTABLE ELECTRIC 

Dumore Company, Racine, Wis. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Haskins Co., R. G., 4634 Fulton St., 
Chicago, Il. 

Ryerson, Joseph T., & Son, Inc., 2558 

. 16th St., Chicago, Ill. 

White, 8S. 8S., Dental Mfg. Co., 150 

W. 42nd St., New York, N. Y. 


DRILLS, RATCHET 

Armstrong Brothers Tool Co., 313 N. 
Francisco Ave., Chicago. 

Cleveland Twist Drill Co., Cleveland, O. 

Greene, Co., 109 Duane S&t., 
New York 

‘Die Corp., Greenfield, 

ass 

Morse Twist Machine Co., 
New Bedford, 

Union Twist Athol, Mass. 


DRILLS, SQUARE AND HEXAGON 
Watts Bros. Tool Wks., Wilmerding, Pa, 


DRILLS, TWIST 


Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich. 


1934 


Cleveland Twist Drill Co. 
Arthur, Co., 2618 

E., Detroit, Mich 
Greenfield Tap & Die Corp., Greenfield, 


or 
Union Twist Drill Co. , Athol, Mass. 


Cleveland, 0. 
Jefferson 


DRILLS, WIRE 
Union Twist Drill Co., Athol, Mass. 


DUST ARRESTERS 
American Air Filter Co., Louisville, Ky. 


ELECTRICAL EQUIPMENT 
General Electric Co., Schenectady, N. Y. 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


ENGINEERS, CONSULTING 
MECHANICAL 

Manufacturers’ Consulting Engineers, 
Syracuse, A 


ENGRAVING MACHINES 

Gorton, Geo., Mch. Co., 1109 13th 
St., Racine, Wis. 

Preis Engraving Machine Co., 157 
Summit St., Newark, J. 


FANS, EXHAUST, ELECTRIC 
VENTILATING 


General Electric Co., Schenectady, N. Y 


FEEDS FOR PRESSES, 
AUTOMATIC 

Littell, F. J., Mch. Co., 4125 Ravens- 
wood Ave., Chicago. 

U. 8. Tool Co.. Ampere, N. J. 

V & O Press Go., Hudson, N. Y. 


FERRO ALLOYS 


New Jersey a ae 160 Front St.. 
New York Cit 


FILING MACHINES, DIE, ETC. 


Ames, B. C., Co., Waltham, Mass. 
Haskins, R. G., Co., 4634 Fulton St., 
Chicago, Ill. 

Illinois “Tool Works, 2501 North Keeler 
ve., Chicago, q 
Oliver Instrument Co., 1410 E. Mau- 

mee St., Adrian, Mich. 


FILTERS, AIR 
American Air Filter Co., Louisville, Ky. 


FILTERS FOR GRINDING AND 
HONING COMPOUNDS 


Fostoria Pressed Steel Corp., Fostoria, O. 


FLEXIBLE SHAFT EQUIPMENT 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Haskins, R. G., Co., 4634 Fulton St., 
Chicago, Il. 

Oliver Instrument Co., 1410 E. Mau- 
mee St., Adrian, Mich. 


White, S., Dental Mfg. 150 
W. 42nd St., New York, N. Y. 

FORGES 

American Gas Furnace Co., Elizabeth, 

Canedy “Otto Mfg. Co., Chicago 


Heights, Tl. 


FORGING MACHINES 


Acme Mfg. Co., Cleveland, O. 
—" Tap & Die Corp., Greenfield, 
ass 


FORGINGS, IRON AND STEEL 


Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 
Morgan Engineering Co., Alliance, O. 


FORGINGS, UPSET 


Williams. J. H., & Co., 75 Spring St., 
New York City. 


AND BENDING 
MACHINES 


Niagara Machine & Tool Wks., Buf- 
falo, N. Y. 


FURNACES, HARDNESS 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACES, HEAT-TREATING 
ELECTRIC 


Feneral Plectric Co., Schenectady, N. Y. 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACES, HEAT-TREATING, OIL, 
GAS, ETC. 
jae Gas Furnace Co., Elizabeth, 


GAGES, 


Federal Products Corp., 
eld, 


GAGES, DEPTH 
Brown & Sharpe Mfg. Co., Providence, 


GAGES, DIAL 


Ames, B. C., Co., Waltham, Mass. 
Brown & & Sharpe Mf g. Co., Providence, 
Federal Products Corp., Providence. 


GAGES, HEIGHT 
Brown & Shagpe Mfg. Co., Providence, 


GAGES, PLUG, RING AND SNAP 


Brown & Sharpe Mfg. Co., Providence. 
Cleveland Twist Drill Co., Cleveland, 0. 
= Tap & Die Corp., Greenfield, 


Morse Twist Drill Co., 
New Bedford, 


GAGES, RECORDING, STEAM 
VACUUM 


Bristol Co., Waterbury, Conn. 


GAGES, SNAP 


Williams, J. H., & Co., 75 Spring St., 
New York City. 


GAGES, SURFACE 

Brown & Sharpe Mfg. Pgs Providence, 

Columbus Die, Tool Machine Co., 
Columbus, O. 


GAGES, THREAD 

Brown & Sharpe Mfg. Co., Providence. 
Federal Products Corp., Providence. 
Greenfield Tap & Die Corp., Greenfield, 


Mass. 
Hanson~ -Whitney Machine Co., Hartford, 
nn 


Jones & Lamson Machine Co., Spring- 
field, Vt. 


GASKETS 

Greene, Tweed & Co., 109 Duane St., 
New York City. 

Manhattan Rubber Mfg. Div. Raybestos- 
Manhattan, Inc., Passaic, N. J. 


GEAR BLANKS, NON-METALLIC 
Synthane Corporation, Oaks, Pa. 


GEAR CUTTING MACHINES, 
BEVEL (GENERATOR AND 
TEMPLET PLANER) 

Bilgram Gear & Machine Vom. 1217- 
35 Spring Garden St., Philadelphia. 

Gleason Works, Rochester, Xe 


GEAR MACHINES, 
BEVEL AND SPUR (ROTARY 
CUTTER) 

Brown & Sharpe Mfg. Co., Providence. 

Waltham Mch. Wks., Waltham, Mass. 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (HOB) 

Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence. 


GEAR CUTTING MACHINES, HEL- 
ICAL AND SPUR (SHAPER OR 
PLANER TYPE) 


= Gear Shaper Co., Springfield, 


GEAR CUTTING MACHINES, 
SPIRAL BEVEL 


Gleason Works, Rochester, N. Y. 


CUTTING MACHINES, 
won RMS AND WORM WHEELS 


Barber-Colman Co., Rockford, Ill. 


GEAR HARDENING MACHINES 
Gleason Works, Rochester, N. Y. 


GEAR TESTING MACHINERY 

Brown & Sharpe Mfg. ee. Providence. 

Gleason Works, Rocheste: @ 

Illinois Tool Works, 2501 North Keeler 
Ave., Chicago, 

Manufacturers’ Consulting Engineers, 
Syracuse, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 
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MM VEST-POCKET 
THICKNESS TESTER 


No bigger than a small watch . but 
guaranteed accurate to .0005”. Chance 


of human error eliminated . . . uniform 
tension spring closes anvils when operating 
wheel is released. Non-rusting . . .. un- 
breakable crystal . . . long-time accuracy. 
Send check or money order to Dept. M. 


For 


Measuring Veneer 
Mechanical Parts Paper 
Sheet Metal Rubber 
Cardboard Leather 
Wire, etc. Glass 


Better . 
Methods 


Better 
Die 
Castings 


Since 1919 


The Superior Die iattiee Co. 


CLEVELAND, OHIO 
CINCINNATI CHICAGO _ DAYTON DETROIT NEW YORK 


Lower grinding cests because Red-E Centers 
are made of the finest of high speed steel. 


THE READY TOOL COMPANY 


WE SPECIALIZE IN THE 
DESIGNING AND MANUFACTURING OF 
JIGS, FIXTURES, DIES, TOOLS AND 
SPECIAL or SINGLE PURPOSE MACHINERY 


28 YEARS’ EXPERIENCE 
THE COLUMBUS DIE, TOOL AND MACHINE CO. 
COLUMBUS, OHIO 


MORE 
STRENGTH 


where 


it is needed 
THE 


“FAVORITE” 


reversible ratchet 


WRENCH 


NEW MODEL 


Made of stronger 
metal so that the 
Handles, Heads and 
Pawls have been 
greatly strengthened 
to stand the rough 
usage to which a nut 
wrench is subjected. 


Works on 
straight-ahead 
ratchet move- 
aN ment, iand head 
Ey) is not removed 
from nut until 

operation is 


completed. New 
Model 
Reverse motion 
instantaneous 
by simply turn- 
in i admium 
g pawl Finish 
Opening in 


jhead to allow 
‘bolt to pass 
clear through. 


Send for Full Particulars 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 Duane St., New York. 
LONDON REPRESENTATIVES: W. F. Johnson & Co. (London) 


| 


Ltd., 14 & 16 Farringdon Road, London, E.C.1. 
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GEARS, CUT 


Automatic Machine Co., Bridgeport, Ct. 

Bilgram Gear & Machine W orks, 1217- 
35 Spring Garden St., Philadelphia. 

—- Gear Works, Inc., North Quincy, 
Mass. 

Brown & Sharpe Mfg. Co., Providence. 

Cullman Wheel Co., 1339 Altgeld St., 
Chicago, Il. 

Diefendorf Gear Corp., Syracuse, N. Y. 

Earle Gear & Mch. Co., 4709 Stenton 
Ave., Philadelphia. 

Fellows Gear Shaper Co., Springfield, 


t. 
General Electric Co., Schenectady, N. Y. 
Gleason Works, Rochester, N. Y. 

Grant Gear Works. Inc., Boston, Mass, 


moO" Special Mchy. Co., Hartford, 
onn 
Massachusetts Gear & Tool Co., 34 


Nashua §t., Woburn Mass. 
Meisel Press Mfg. Co.. 948 Dorchester 
Ave., Boston 25, Mass 


Philadelphia Gear Works, Philaielphia. 


sg) Fdry. & Mch. Co., Baltimore, 

Stahl Gear & Co., Cleveland. 
GEARS, MOLDED 


Philadelphia Gear Works, Philadelphia. 
Poole Fdry. & Mch. Co., Baltimore, Md. 
Stahl Gear & Machine Co., Cleveland. 


GEARS, RAWHIDE AND 
NON-METALLIC 


ee Gear Works, Inc., North Quincy, 
ass 

Diefendorf Gear Corp., Syracuse, N. Y. 
Earle Gear & Mch. Co., 4709 Stenton 


Ave., Philadelphia. 
General Electric Co., Schenectady, N. Y. 
Boston, Mass. 


Grant Gear Works, Inc., 

— Special Mchy. Co., Hartford, 
onn 

Massachusetts Gear & Tool Co., 34 
Nashua St., Woburn, Mass. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25 Mass 

Philadelphia Gear Ww Philadelphia. 

Stahl Gear & Machine Co., Cleveland. 


GENERATORS, ELECTRIC 


General Electric Co., Schenectady, N. Y. 
Lincoln Electric Co., Cleveland. 


GRADUATING MACHINES 


Gorton, Geo., Mch. Co., 1109 13th 
St., Racine, Wis. 

Preis Engraving Machine Co., 157 
Summit St., Newark, N. ao 


GREASE 
Sun Oil Co., Philadelphia. 


GRINDERS, PORTABLE ELECTRIC 
Dumore Company, Racine, Wis 


White, S. S. Dental Mfg. Co., 150 W. 
42nd St., New York, N. Y. 


GRINDERS, PNEUMATIC 
Madison-Kipp Corp., Madison, Wis. 


GRIND'NG MACHINES, ABRASIVE 
BELT 


Porter-Cable Machine Co., 
Wolf Strects. Syracus 
Production Mch. Co., 


Salina and 


Mass. 


GRINDING MACHINES, BENCH 
a ge Safety Emery Wheel Co. 
83 W. Broad St., Bridgeport, 
Machine Co., Providence, 
Hammond Machinery’ Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 
Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston, Mass. 
Ryerson, Joseph T., & Son. Inc., 2558 
W. 16th St., Chicago, Il 
Walker, O. S., Co., Inc., 
Mass. 


Inc., 
Ct. 


Worcester, 


GRINDING MACHINES, CAMSHAFT 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, 
CENTERLESS 
Cincinnati Grinders, Inc., Cincinnati. 


GRINDING MACHINES, CHASER 
OR DIE 


Geometric Tool Co.. 


New Haven, Conn. 
Landis Tool Co., 


Waynesboro, Pa. 


GRINDING MACHINES, CONTOUR 
Baker Brothers, Inc., Toledo, O 


GRINDING MACHINES, 
CRANKSHAFT 


Cincinnati Grinders, Inc., Cincinnati, O. 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, CUTTER 
See Grinding Machines, Tool & Cutter 
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GRINDING MACHINES, CYLINDER 


Heald Machine Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, CYLIN- 
DRICAL, PLAIN AND UNIVERSAL 

Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Grinders, Inc., Cincinnati. 

Landis Tool Co., Wayne Sboro, Pa. 

Modern Tool Works (Consolidated. Mch. 
Tool Corp.), Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Norton Co., Worcester, Mass. 


GRINDING DIE 
SINKERS—PORTABLE 


White, S. S. Dental Mie, _Co., 150 W. 
42nd St., New York, N. Y. 


GRINDING MACHINES, DISC 


Bridgeport Safety Emery Wheel Co., Inc., 
283 W. Broad St., Bridgeport, Ct. 

Diamond Machine Co., Providence, 

Hammond Machinery Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich’ 

Porter-Cable Machine Co., Salina and 
Wolf Streets, Syracuse, N. Y. 


GRINDING MACHINES, DRILL 
Bridgeport Safety Emery Wheel Co., Inc., 


1283 W. Broad St., Bridgenort, Ct. 
Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Oliver Instrument Co.. 1410 E. Mau- 
mee St., Adrian, Mich. 

Union Twist Drill Co., Athol, Mass, 


GRINDING MACHINES, FACE 

Bridgeport Safety Emery Wheel Co., Inc., 
128% road St., Bridgeport, ct 

Diamond Machine Co., Providence, nm. 


FLOOR 
Bridgeport tes Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 
Diamond Machine Co., Providence, R. I. 
Hammond Machinery’ Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 


GRINDING MACHINES, HOB 


Barber-Colman Co., Rockford, I. 
Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, INTERNAL 


Greenfield Tap & Die Corp., Green- 
field, Mass 

Heald Machine Co., Worcester, 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Works (Consolidated Mch. 
Tool Corp.), Rochester, N. Y. 

Rivett Lathe & Grinder Corp., 
ton, Boston, Mass. 


Mass. 


Brigh- 


GRINDING MACHINES, KNIFE 

Bridgeport Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 

Diamond Machine Co., Providence, R. I 


GRINDING MACHINES, PISTON 
RING 


Heald Machine Co., Worcester, Mass. 


GRINDING MACHINES, PORTABLE 
ELECTRIC AND TOOLPOST 


See under Grinders, Portable Electric. 


GRINDING MACHINES, PULLEY 


Diamond Machine Co., Providence, R. 
Graham Mfg. Co., Providence, 


GRINDING MACHINES, RADIAL, 
BALL RACE, ETC. 


Landis Tool Co., Waynesboro, Pa. 


ag MACHINES, RING 


seemry Safety Emery Wheel Co., Inc., 
W. Broad St., Bridgeport, Ct. 
Diamond Machine Co., Providence, R. I 


Graham Mfg. Co., Providence, R. iC 
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GRINDING MACHINES, ROLL 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, SURFACE 
Abrasive _ Tool Co., East Prov- 


idence, 

Blanchard Machine Co., 64 State St., 
Cambridge, Mass. 

Bridgeport Safety Emery Wheel Co., Inc., 
283 W. Broad St., Bridgeport, Ct. 

Brown & Sharpe Mfg. , Providence. 


Diamond Machine Co., Providence, R. I. 
Gallmeyer & Livingston Co., Grand 
Rapids, Mich 


Heald Machine Co., Worcester, Mass. 


Norton Co., Worcester, Mass. 
O. S., Co., Inc., Worcester, 
ass. 
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GRINDING MACHINES, SWING 
oe Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 
Diamond Machine Co., Providence, R. I. 
Manhattan Rubber Mfg. Div, Raybestos- 
Manhattan, Inc., Passaic, N. J 


GRINDING MACHINES, TAP 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich, 

Oliver Instrument Co., 1410 E. Mau- 
mee St., Adrian, Mich. 


GRINDING MACHINES, TOOL AND 
CUTTER 


Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago, 

Baird Machine Co., Bridgeport, Conn. 

Barber-Colman Co.,’ ekford, Ill. 


Bridgeport Safety Emery W heel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 
Brown & Sharpe Mfg. Co., Providence. 
Cincinnati Grinders, Inc., Cincinnati. 
Davis yg Tool Co., Inc., 6200 
Maple A St. Louis, Mo. 
Diamond Machine Co., Providence, R. I. 
Dumore Company, Racine. Wis. 
Fafnir Bearing Co., New Britain, Conn.. 
Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 
Gisholt Ma*hine Co., Madison, Wis. 
Gorton, Geo., Mch. Co., 1109 13th 
St., Racine, Wis. 
Hammond Machinery Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 
Landis Tool Co. Waynesboro, Pa. 
Modern Tool Works (Consolidated Mch, 
Tool Corp.). Rochester, N. 
Morse Twist Drill & Machine Co., 
New Bedford, Mass 


Mummert-Dixon Co., Hanover, Pa. 
Norton Co., Worcester, Mass. 
Oliver Instrument Co., 1410 E. Mau- 


mee St., Adrian, Mich, 
Union Twist Drill ‘Co., Athol, Mass. 
Walker, O. S., Co., Inc., Worcester, 


Mass. 
Waltham Mch. Wks., Waltham, Mass. 


MACHINES, UNIVERSAL 
LATHE AND PLANER TOOL 


akan Machine Co., Madison, Wis. 


GRINDING WHEELS 

aes E. C., & Co., Inc., Indianapolis, 
I 

Bridgeport Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 

Carborundum Co., Niagara ruin, x. 

Manhattan Rubber Mfg. Div. Raybestos- 
Manhattan, Inc., Passaic, N. 

Norton Co., Worcester, Mass. 


GUARDS FOR PUNCH PRESSES, 
SAFETY 


Wiesman Mfg. Co., Dayton, O. 


HAMMERS, DROP 
Morgan Engineering Co., Alliance, O. 
HAMMERS, HELVE 


High Speed Hammer Co., 
ester, N. Y. 


Inc., Roch- 


HAMMERS, POWER 


High Speed Hammer Co., 
ester, N. Y. 


Inc., Roch- 


HAMMERS, STEAM 
Morgan Engineering Co., Alliance, O. 
HAMMERS, SOFT 


Greene, Tweed & Co., 109 Duane S&t., 
New York City. 


HANGERS, SHAFT 

— Gear Works, Inc., North Quincy, 
Mass. 

Brown & Sharpe Mfg. Co., Providence. 

Fafnir Bearing Co., New Britain, Conn. 


New Departure Mfg. Co., Bristol, Ct. 
S KF Industries, Inc., Philadelphia. 
Standard Pressed Steel Co., Jenkin- 


town, Pa. 


HARDNESS TESTING INSTRU- 
MENTS 


& Mfg. Co., Jamaica, 
Wilson 


Mechanical Instrument Co., 
nc., 882 Concord Ave., New York. 


HEAT TREATMENT OF STEEL 
American Metal Treatment Co., Eliza- 


beth, N. J. 
Bennett Metal Treating Co., Elmwood, 


Conn, 

Davis Boring Tool Co., Inc., 6200 
Maple Ave., St. Louis, Mo. 

HOBBING MACHINES 

See Gear Cutting Machines, Helical 
and Spur (Hob) and Gear Cutting 
ee Worm and Worm Wheel 

ob). 


HOBS 


Barber-Colman Co., Rockford, Il. 
Brown & Sharpe Mfg. Co., Providence 
— Tap & Die Corp., Greenfield, 


Mas! 
Mlinois ‘Tool Works, 2501 North Keeler 


Ave., Chicago, q 
Michigan Tool Co., Detroit, Mich. 


Union Twist Drill Co., Athol, Mass. 


HOISTING AND CONVEYING 
MACHINERY 


Shepard Niles Crane & Hoist Corp., 
Ave., Montour Falls, 


HOISTS, CHAIN, ETC. 

Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, Ill. 

HOISTS, ELECTRIC 

Philadelphia Gear Works, Philadelphia, 

Shepard Niles Crane & Hoist Corp., 

iy Schuyler Ave., Montour Falls, 


a. 


HONING MACHINES, CYLINDER 


Barnes Drill Co., 814 Chestnut St., 
Rockford, Il. 
Moline Tool Co., Moline, Tl. 


HYDRAULIC MACHINERY AND 
TOOLS 


Morgan Engineering Co., Alliance, O. 

INDEX CENTERS 

Abrasive Machine Tool Co., East Prov- 
idence, R. I. 

Brown & Sharpe Mfg. Co., 


Providence. 
INDICATORS, SPEED 
ey E. C., & Co., Inc., Indianapolis, 
nc 
Bristol Co., Waterbury, Conn. 


Brown & Sharpe Mfg. Co., Providence. 


Greene, Tweed & Co., 109 Duane St., 
New York City. 
Veeder-Root, Inc., Hartford, Conn. 


INDICATORS, TEST 


Brown & Sharpe Mfg. Co., Providence. 
Federal Products Corp., Providence. 
Norton Co., Worcester, Mass. 


INTENSIFIERS, HYDRAULIC 


Morgan Engineering Co., Alliance, O. 

JACKS, PLANER 

Armstrong Bros. Tool Co, 313 N. 
Francisco Ave., Chicago. 


JIG BORING EQUIPMENT 
Craley, C. C., Mfg. Co., Shillington, Pa. 


JIGS AND FIXTURES 

Automatic Machine Co., Bridgeport, Ct. 

Brown & Sharpe Mfg. Co., Providence. 

Columbus Die, Toot & Machine Co., 
Couumbus, O. 

Gishoit Machine Co., Madison, Wis. 

Hartford Special Mchy. Co., Hartford, 


Conn, 
Manu.acturers’ Engineers, 
“Moline, Il 


Syracuse, N. 
Moline ‘tool Co., 

Ruthman Machinery Co., 530 E, Front 
St., Cincinnati, 


Siewek Tool Co., Ferndale, Mich. 


KEYSEATERS 

Baker Brothers, Inc., Toledo, O. 

Davis Keyseater Rochester, 
Lapointe Machine "Pool Co., Hudson, 


Mass. 


KEYS, MACHINE 
Whitney Mfg. Co., Hartford, Conn. 


KNIVES, MACHINE 


—_—- E. C., & Co., Inc., Indianapolis, 
Ind. 


KNURL HOLDERS 
Graham Mfg. Co., Providence, R. I. 


KNURLING TOOLS 

Armstrong Bros. Tool Co., 313 N. 
Francisco aye Chicago. 

Williams, J. H. & Co., 75 Spring St., 
New York City. 


LATHE ATTACHMENTS 
Diamond Machine Co., Providence, R. I. 
Lodge & Shipley Machine Tool Co., 
Cincinnati, O, 
Moline Tool Co., Moline, Ill. 
Lathe & Corp., 
on, Boston, Mas: 
Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, 
Rockford, 


Brigh- 


Mch. Tool’ Co., 


fi 


TRADE MARK REG U.S PAT. OFF. | 


“SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 


5 to 30 minutes in the cleaning 
tank were needed formerly in one 
plant to remove oil, grease and 
smut from brass, copper and steel 
parts. Now... with the NEW 
Oakite Saturol Process it takes 
only from 30 seconds to 2 minutes! 
Moreover, work comes out brighter 
and better for subsequent finishing. 

For removing carbon smut, pig- 
ments, abrasives and other insol- 


Cuts cleaning time 
from 30 minutes to 2 


uble dirt QUICKLY, without tumb- 
ling, brushing or wiping, there is 
nothing like Oakite Saturol STRIP- 
FILM cleaning. A dip in a COLD 
solution, followed by a COLD rinse, 
leaves surface deposit-free. 

To see what savings OAKITE 
Saturol may bring you, fill in and 
return coupon; or write and tell us 
your problem. No obligation. 


CHECK, TEAR OUT, MAIL 
FOR FURTHER DETAILS 


Cleaning before plating, tin’ 


ning, painting 

(J Cleaning aluminum, tin, zine 

[] Washing waste and wiping 
cloths 

(J Anti-rusting parts for stock, 
between operations, etc. 


Manufactured only by 


OAKITE PRODUCTS, INC., 26 Thames St., NEW YORK, N.Y. 


(J Cutting, Grinding, Stamping 
and Drawing Compounds. 


INDUSTRY’S ACCEPTED STANDARD OF CLEANING SINCE 1909 


Elements of Mechanics 
and Machine Design 


By ERIK OBERG 


A book for the designer, draftsman or inventor 
who wants to ground himself firmly in the 
fundamental principles of machine design. It 
deals with the principles of theoretical mechan- 
a the practical application of these prin- 
ciples. 


Price $3.00 
THE INDUSTRIAL PRESS 


148 Lafayette Street NEW YORK 


WELDING MACHINES 
% TO 100 K.V.A. 
FOOT OPERATED--MOTOR DRIVEN 
For welding metals having a combined 
thickness from .001 in. to .500 in. 


Welders as low as $ 35.00 


EISLER ENGINEERING CO., INC. 
752 SO. 13th ST. NEWARK, N. J. 
Dealers Wanted. Write Mr. Chas. Eisler, Pres. 


40, SPRINGFIELD, VERMONT. USA. 


METAL CUTTING TOOLS 
INSERTED CUTTER TYPE 


LOVEJOY TOOL CO. inc. 


TURNING, BORING MILLING. 


Every Shop 
One! 


Wing and cylinder surfaces 
hard and 


Enclosed stud in 
piston holds wing 
‘close to cylinder at 
top, preventing loss 
of air pressure. 


sition tips to 
require renewal 
frequently 
Wool Yarn 

arings. 
PISTON 


Wing kept in constant contact with 
cylinder by centrifugal force. 


Hundreds of uses... in 
thousands of _ industrial Leiman Bros. 


plants ...operating gas av- Patented Rotary 
pliances, oil burners, bottle ai 

fillers, measuring pumps, Positive 
paper feeders, sprayers, 


sand blasting, vacuum Air Pumps 


cleaning .. . finding UNSUS- For pressure and vacuum 
pected means of cutting this sturdy and dependable 


i . pump has gained a national 
operating cxpenecs in the recognition. It takes up its 
largest and smallest of own wear and consequently 


manufacturing p lants— _ operates efficiently for years. 


* It does its work silently, 
that is the record of efficiently and simply. 


LEIMAN BROS., INC. 154 Christie St 


Newark, N. J. 
New York Co.: 23 Walker Street 


MAKERS OF GOOD MACHINERY FOR 45 YEARS 
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LATHE DOGS 

Armstrong Bros. Tool Co., 813 N. 
Francisco Ave., Chicago. 

Ready Tool Co., Bridgeport, Conn. 

Williams, J. H. & Co., 75 Spring St., 
New York City. 


LATHES, AUTOMATIC 


Gisholt Machine Co., Madison, Wis. 
Jones & Lamson Machine Co., Spring- 


Potter & Johnston Mch. Co., Paw- 
tucket, I. 

Rockford Machine Tool Co., 2412 
Kishwaukee Road, Rockford, M1. 


LATHES, AXLES AND SHAFT 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 


LATHES, BENCH 


Ames, B. C., Co., Waltham, Mass. 

Diamond Machine’ Co., Providence. R. I. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston 


Mas 
South Bend Lethe. "Works, Inc., South 
Bend, Ind. 


LATHES, BORING 
Gisholt Machine Co., Madison, Wis. 


LATHES, BRASS WORKERS’ 


Springfield Mch. Tool Co. 631 South- 
ern Ave., Springfield, 


LATHES, CRANKSHAFT 


Lodge & Shipley Machine Tool Co., 
Cincinnati, O. 


LATHES, DOUBLE-END 


Greenlee Bros. & Co.. Rockford, Il. 
Sundstrand Mch. Tool Co., Til. 


LATHES, ENGINE 
Consolidated Mch. © Corp. of America, 


Rochester, N. 

Gisholt Machine Me Madison, Wis. 

Lodge & Shipley Machine Tool Co.. 
Cincinnati, 

Porter-Cable Machine Co., Salina and 
Wolf Streets, ee. N. 

Ryerson, Joseph T., & Son. Inc., 2558 
W. 16th St.. Chicago, 

South Bend Lathe Works, Inc., South 
Bend. Ind. 

Springfield Mch. =o. Co., 631 South- 
ern Ave., Sprinefiel 0. 

Sundstrand Mch. Tool a. Rockford, Ill. 


EXTENSION BED AND 


2 Mch. Tool Corp. of America, 
Rochester, N. 

South Bend Lathe Works, Inc., South 
Bend, Ind. 


LATHES, GUN BORING 


Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, O. 


LATHES, SPEED 
Diamond Machine Co., Providence, R. I. 


LATHES, SPINNING 
See also Chucking Machines. 


LATHES, TURRET 


Brown & Sharpe Mfg. Co., Providence. 

Bullard Co., Bridgeport, Conn, 

Gisholt Machine Co., Madison, Wis 

Greenlee Bros. & Co.. Rockford, Ill. 

Lamson Machine Co., Spring- 
e 

Lodge & * Shipley Machine Tool Co., 
Cincinnati, O. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston, Mass 

South Bend Lathe  Weilen, Ine., South 
Bend, Ind. 

Springfield Mch. Tool > 631 South- 
ern Ave., Springfield, O. 


LEVELS 


Universal Boring Machine Co., Hudson, 
Mass. 


LUBRICANTS 

Houghton, E. F. & Co., 

Pyroil Co., LaCrosse. Wis. 
Sun Oil Co., Philadelphia. 


Philadelphia. 


LUBRICATING SYSTEMS 

Greene, Tweed & Co., 109 Duane St., 
New York City. 

Madison-Kipp Corp., Madison, Wis. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston, Mass. 


MACHINISTS’ SMALL TOOLS 


See Calipers, Hammers, Wrenches, 
Drills, Taps, etc. 
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MANDRELS, EXPANDING AND 
SOLID 


See Arbors and Mandrels, Expanding 
and Solid. 


MARKING MACHINES 
V & O Press Co., Hudson, N. Y. 


MATRIX METAL 


Cerro de Pasco Copper Corp., 44 Wall 
St., New York. 


MEASURING MACHINES, 
PRECISION 
Federal Products Corp., Providence. 


— -Whitney Mch. Co., Hartford, 
on! 


Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 


METAL PATTERN ALLOYS 


Cerro de Pasco Copper Corp., 44 Wall 
St., New York. 


METALS, BEARING 


See Bearing Bronze, Babbitt, etc., and 
Bushings, Brass, Bronze, 'ete. 


METERS (See Recording Instruments) 


MICROMETERS 
Brown & Sharpe Mfg. Co., Providence. 


MILLING AND ed 
MACHINES, UPRIGHT 


See Drilling and Milling Machines, 
Vertical. 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Mechine Co., Oakley, 
Cincinnati, Ohio. 

Porter-Cable Machine Co., Salina and 
Wolf Streets, Syracuse, N. Y. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston, Mass. 

Sundstrand Mch. Tool Co., Rockford, Il. 


MILLING MACHINES, AUTOMATIC 


Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Machine Co., Oakley, 
Cincinnati, Ohio 

sis & Johnston “Mch. Co., Pawtucket, 


MILLING BENCH 
Ames, B.. Co., Waltham, Mass. 
Sandie Mch. Tool Co., Rockford, Ml. 


MILLING CIRCULAR 
CONTINUO 


Consolidated Met, ae Corp. of America, 
Rochester, N. 


MILLING MACHINES, DUPLEX 
Brown & Sharpe Mfg. Co., Providence. 


MILLING MACHINES, HAND 
Sundstrand Mch. Tool Co., Rockford, Ill. 


MILLING MACHINES, HORIZONTAL, 
PLAIN AND UNIVERSAL 

Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Machine Co., Oakley, 
Cincinnati, Ohio. 

Ryerson, Joseph T., & a ‘panes 2558 
W. 16th St., Chicago, 

Sundstrand Mch. Tool Co., Rockford, Ill. 


MILLING MACHINES, LINCOLN 
TYPE 


Brown & Sharpe Mfg. Co., Providence. 


MILLING MACHINES, MULTIPLE 
SPINDLE 


Automatic Machine Co., Bridgeport, Ct. 


MILLING MACHINES, PLANETARY 
Hall Planetary Co., Philadelphia. 


MILLING MACHINES, UNIVERSAL 


Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Machine Co., Oakley, 
Cincinnati, Ohio 

Gorton, Geo., Mch. “Co., 1109 13th St., 


& Son, Inc., 2558 
W. 16th St., Ill. 
Sundstrand Mch. Tool Co., Rockford, Il. 


MILLING MACHINES, VERTICAL 

Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Machine Co., Oakley, 
Cincinnati, Ohio. 

Gorton, Geo., Mch. Co., 1109 138th St., 
Racine, Wis. 

Preis Engraving Machine > 157 
Summit St., Newark, N. 
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MILLING HOLLOW 
ADJUSTABLE 


Geometric sat Co., New Haven, Conn, 


MODEL AND EXPERIMENTAL 
WORK 
See Special Machinery and Tools. 


MOTORS, ELECTRIC 


Dumore Company, Racine, Wis. 
General Electric Co., enectady, N. Y. 
Lincoln Electric Co., Cleveland. 


NIBBLING MACHINES 
Schatz Mfg. Co., Poughkeepsie, N. Y. 


NICKEL 


International Nickel Co., 67 Wall St., 
New York City. 


NIPPLE THREADING MACHINERY 


Landis Mch. Co., Inc., Waynesboro, Pa. 

Merrell Mfg. Co., Toledo, O. 

Murchevy Mch. & Tool Co., 951 Porter 
St., Detroit. 


NUT SETTING EQUIPMENT 


See Screw Driving and Nut Setting 
Equipment. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


ODOMETERS 
Veeder-Root, Inc., Hartford, Conn. 


OIL CUPS 
ts Gear Works, Inc., North Quincy, 
ass, 

Gits Bros. Mfg. Co., 1846 S. Kilbourn 
Ave., Chicago. 

OIL GROOVERS 

Hanson-Whitney Mch. Co., Hartford, 
Conn. 

OIL HOLE COVERS 

Gits Bros. Mfg. Co., 1846 S. Kilbourn 
Ave., Chicago. 

OILERS 

Madison-Kipp Corp., Madison, Wis. 


OILS, LUBRICATING 


Houghton, E. F., & Co., Philadelphia. 
Pyroil Co., LaCrosse, Wis. 
Sun Oil Co., Philadelphia. 


OILS. AND 
TEMPERING 


Sun Philadelphia. 


OILS, SOLUBLE 
See Compound, Cutting, Grinding, etc. 


OXYGEN 


Linde Air Products Co., 30 E. 42nd St., 
New York. 


PARALLELS 
Walker, O. S. Co., Inc., Worcester, 
Mass. 


PATTERN SHOP MACHINERY 


Porter-Cable Machine Co., Salina and 
Wolf Streets, Syracuse, N. Y. 


PATTERNS, METAL 


Mummert-Dixon Co., Hanover, Pa. 
V & O Press Co., Hudson, N. Y. 


PATTERNS, WOOD 
V & O Press Co., Hudson, N. Y. 


PHOSPHOR BRONZE 
See Bronze. 


PIPE BENDING ALLOYS 


Cerro de Pasco Copper Corp., 44 Wall 
St., New York. 


PIPE = AND THREADING 
MACHINE 

Foote-Burt Cleveland, O. 

Fox Machine Co., Jackson, Mich. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Landis Mch. Co., Inc., Waynesboro, Pa. 

Merrell Mfg. Co., Toledo, oO. 

Murchey Mch. & Tool Co., 951 Porter 
St., Detroit. 


PIPE, IRON AND STEEL 
Republic Steel Co., Youngstown, O. 


PIPE, STEEL 
Jones & Laughlin Steel Corp., Pitts- 


burgh, Pa. 
National Tube Co., Pittsburgh, Pa. 


PLANER ATTACHMENTS 


Hanson-Whitney Mch, Co., Hartford, 
Conn. 


PLANERS 


Consolidated _: Tool Corp. of America, 
Rochester, 

Rockford Machine Tool Co., 2412 
Kishwaukee Road, Rockford, Ml. 


PLATE ROLLS 


Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St. Chicago, . 
Schatz Mfg. Co., Poughkeepsie, N. Y. 


PLATES, STEEL 


Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


PLATES, SURFACE 
Brown & Sharpe Mfg. Co., Providence. 


POLISHING LATHES AND 
MACHINES 


Bridgeport Wheel Co., Inc., 
1283 W. ad St., Bridgeport, 
Diamond Co., Providence, RI 
Hammond Machinery Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 
Production Mch. Co., Greenfield, Mass, 


PRESSES, ARBOR 
Barnes,W. F. & John Co., Rockford, 


Canedy-Otto Mfg. Co., Chicago 
Heights, Ill. 


PRESSES, BROACHING 


Fox Machine Co., Jackson, Mich. 
Lapointe Machine Tool Co., Hudson, 


Vv wo O Press Co., Hudson, N. Y. 


PRESSES, DROP 
See Hammers, Drop 


PRESSES, FOOT ‘aa 
Baird Machine Co., Bridgeport, nn. 
Niagara Machine & Tool Wks., Buffalo. 
V & O Press Co., Hudson, WN: Y. 


PRESSES, FORGING 

Morgan Engineering Co., Alliance. 

Machine & Tool “Wks., Buffalo. 

eae Mfg. Co., Poughkeepsie, N. Y. 
V & O Press Co., Hudson, N. Y. 


PRESSES, HYDRAULIC 


Fox Machine Co., Jackson, Mich. 
Lapointe Machine Tool Co., Hudson, 


ass. 
Morgan Engineering Co., Alliance, O. 


PRESSES, SCREW 
Barnes, W. F. & John Co., Rockford, 
Mi. 


Niagara Machine & Tool Wks., Buffalo. 
Schatz Mfg. Co., Poughkeepsie, N. Y. 


PRESSES. | SHEET METAL 
WORKING 


Machine Co., Bridgeport, Ct. 
Baird Machine Co., Bridgeport, Conn. 
Niagara Machine & Tool Wks. ; Buffalo, 
Schatz Mfg. Co., Poughkeepsie, N. Y. 
Vv & O Press Co., Hudson, x; 


PRESSES, STRAIGHTENING 

Canedy- Co., Chicago 
Heights, 

Fox Machine Co., Jackson, Mich. 

Morgan Engineering Co., ‘Alliance, O. 

Morse & Machine Co., 
New Bedfor 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, 6 


PROFILING MACHINES 


Automatic Machine Co., Bridgeport, Ct. 

Gorton, Geo., Mc. Co., 1109 13th St., 
Racine, Wis. 

Leland-Gifford Co., Worcester, Mass. 


PULLEYS 


Boston Gear Works, Inc., North 
Quincy, Mass. 


PULLEYS, V-BELT 


Hammond Machinery Builders, Inc., 
1604 Douglas Ave., Kalamazoo, Mich. 


PUMP LEATHERS 
Roper, Geo. D. Corp., Rockford, Il. 


PUMPS, COOLANT, LUBRICANT 
AND OIL 


Brown & Sharpe Mfg. Co., Fog 


Roper, Geo. D. Corp., Rock 
Ruthman Machinery Co., 530 E. Front 
St., Cincinnati, O. 


3 
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LOOK AT THIS 


BUTTERFIELD TAP, 
CHIEF! REGROUND FIVE 
TIMES, AND CUTS AS 
GOOD AS NEW 


YES, THESE 


BUTTERFIELDS are 
GREAT! THEY'VE BROUGHT 
OUR TAPPING COSTS 
‘WAY DOWN 


UNION TWIST DRILL CO. 


BUTTERFIELD 
DIVISION 


DERBY LINE 
VERMONT 


Combination 
for production 


COUNTERS —ALERT OPERATORS 


THEY GO TOGETHER when production is counted — With the record always VISIBLE, up-to-the-minute, 


automatically — as your machines run. The operator sees his under-runs and over-runs are avoided. Expected production is 
work recorded every hour of the day — every minute! He's consistently held to; so are your estimated costs. May we 
got his eye on RESULTS — which govern his wages. suggest just how to accomplish this — at your machines? 


VEEDER- ROOT INCORPORATED 


|} HARTFORD, CONNECTICUT. [ 
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PUMPS, HYDRAULIC 


Lapointe Machine Tool Co., 
Mass 


Roper, Geo. D. Corp., Rockford, Il. 


Hudson, 


PUMPS, PNEUMATIC 
Roper, Geo. D. Corp., Rockford, II. 


PUMPS, ROTARY 

Le'man Bros., Inc., 152 Christie St., 
Newark, N. J. 

Roper, Geo. D. Corp., Rockford, II. 


PUMPS, VACUUM 


Leiman Bros., Inc., 152 


Christie St., 
Newark, N. J. 


PUNCHING MACHINERY 

Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago. 

Consolidated Mch Tool Corp. of 
America, Rochester, N. Y. 

Niagara Machine & Tool Works., Buffalo. 

Ryerson, Josenh T., & Son. Inc., 2558 
W. 16th St., Chicago, Il. 


PYROMETERS 
— Gas Furnace Co., Elizabeth, 
Bristol ‘Co., Waterbury, Conn, 


Leeds & Northrup Co Philade'phia 
a ee & Mfg. Co., Jamaica, 


RACKS, GEAR, CUT 
Boston Gear Works, Inc., North Quincy, 


Springfield, 
Hartford, 


Massachusetts Gear & Tool Co., 34 
Nashua St.. Woburn, Mass 

Meisel Press Mfg, Co.. ae Dorchester 
Ave., Boston 25. Mas: 

Philadelphia Gear Wake, Philadelphia 

Stahl Gear & Machine Co., Cleveland. 


Mass. 
—" Gear Shaper Co., 
et Special Mchy. Co., 


RADIATORS, JAPANNING-OVEN 
ee Gas Furnace Co., Elizabeth. 


REAMER HOLDERS 
Landis Mech. Co., Inc., Waynesboro, Pa, 


REAMERS 

Barber-Colman 

Butterfield Div.. 
Derby Line, Vt 

Brown & Sharpe Mfg. Co., Providence. 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich, 

Card, 8. W.. Mfg. Co., Mansfield, Mass. 

Cleveland Twist Drill Co., Cleveland. O. 

Columbus Die Tool & Machine Co., 
Columbus, O. 

Davis Boring Tool Co., Inc., 6200 
Meple Ave.. St. Louis. Mo. 

Gammons-Holman Co., Manchester, Ct. 

Greenfield Tap & Die Corp., Green- 
field, Mass 

Illinois Tool Works. 2501 North Keeler 
Ave., Chicago, Ill. 

Michigan Tool Co., Detroit, Mich. 

Morse Twist Drill & Machine Co., 
New Bedford. Mass. 

Union Twist Drill Co. Athol, Mass. 


Rockford, Il. 
Union Twist Drill Co., 


REAMERS, ADJUSTABLE 

Barber-Colman Co., Rockford, 

Cleveland Twist Drill Co., Cleveland, O 

Davis Boring Tool Co., Inc., 620 
Maple Ave. St Louis. Mo 

Gisholt Machine Co., Madison, Wis 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse Twist Drill & Machine Co., 
New Bedford. Mass. 

Union Twist Drill Co., Athol, Mass. 


REAMERS, TAPER PIN HOLE 

Gammons-Holman Co., Manchester. Ct 

—" Tap & Die Corp., Greenfield, 
Mass. 

Union Twist Drill Co., Athol, Mass. 


REAMING MACHINES 


Blanchard Machine Co., 64 State St., 
Cambridge, Mass. 


RECORDING INSTRUMENTS FOR 
ELECTRICITY 

Bristol Co., Waterbury, Conn. 

General Electric Co., Schenectaly, N. Y. 

Teeds & Northrup Co.. Philaie’phia 


RECORDING INSTRUMENTS FOR 
PRESSURE 


Bristol Co., Waterbury, Conn, 
Leeds & Northrup Co., Philade'phia. 


RECORDING INSTRUMENTS FOR 
SPEED 


Bristol Co., Waterbury, Conn 
Leeds & Northrup Co., Philade!phia. 


RECORDING INSTRUMENTS FOR 
TEMPERATURE 

Bristol Co., Waterbury, Conn. 

Leeds & Northrup Co., Philadelphia. 
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RECORDING INSTRUMENTS FOR 
TIME 


Bristol Co., Waterbury. Conn 
Fisholt Machine Co., Madison, Wis. 
REGULATORS, TEMPERATURE 
—_—o Gas Furnace Co., Elizabeth, 
Bristol 'Co., W aterbury, Conn. 
Leeds & Northrup Co., Philade’phia. 
REMOVERS, JAPAN, ENAMEL, ETC. 
Oakite Products. Inc., 26 Thames St. 
New York City. si 
RHEOSTATS 
General Electric Co., Schenectady, N. Y. 


RIVETERS, HYDRAULIC 
Morgan Engineering Co, Alliance, O. 


RIVETERS, PNEUMATIC 

Grant Mfg. & Mch. Co., N.W. i 
Bridgeport, Conn. 

RIVETING MACHINES 


Grant Mfg. & Mch. Co., N. W. Station 
Bridgeport. Conn. : 
Hammer Co., 


c., Roches- 
ter, N. 


RUBBER PRODUCTS 


Manhattan Rnbher Mfg. Div., Ray- 
bestos-Manhattan, Ine., Passaic, N. J. 


RULES, STEEL 
Brown & Sharpe Mfg, Co., Providence. 


RUST PREVENTIVE 


Oakite Products. Inc., 
New York City. 


SAFETY GUARDS F 
PRESSES OR PUNCH 


26 Thames St., 


Wiesman Mfg. Co., Dayton, O. 


SAND BLAST EQUIPMENT 
Leiman Bros., Inc., 152 isti 

SANDERS 


Porter-Cable Machine Co., Sali 
Wolf Streets, Syracuse, N. 


SAW BLADES, CIR 
CUTTING CULAR METAL 


—. E. C., & Co., Inc., Indianapolis, 
nd. 
SAW BLADES, HACK 


Armstrong-Blum Mfg. 343 
Francisco Ave., Chicag 

— E. C., & Co., ag , Indianapolis, 
nd. 


SAW BLADES, ME 
BAND TAL CUTTING 


— E. C., & Co., Inc., Indianapolis, 
nd. 


SAW FRAMES, HACK 
— E. C., & Co., Inc., Indianapolis, 
nd. 


SAW GUARDS, CIRCULAR 
— E. C., & Co., Inc., Indianapolis, 
nd. 


SAW TABLES 
Baker Brothers, Inc., Toledo, O. 


SAWING MACHINES, CIRCULAR 


Armstrong-Blum Mfg. Co., 3438 N. 
Francisco Ave., Chicago. 


SAWING MACHINES, FRICTION 


Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, Til. 


SAWING MACHINES 
CUTTING BAND — 


Armstrong-Blum Al Co., 343 N. 
Francisco Ave., Chicago. 
—_— E. C., & Co., Inc., Indianapolis, 


SAWING MACHINES, POWER HACK 


Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago. 

— E. C., & Co., Inc., Indianapolis, 
nd. 


SAWING MACHINES, 
a W. F. & Jchn Co., Rockford. 


SAWS, CIRCULAR METAL CUTTING 
Union Twist Drill Co., Athol, Mass. 


SAWS, HOLE 


Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago. 


SAWS, METAL CUTTING HAND 


Atkins, E. C., & Co., Inc., Indianapolis, 
Ind. 
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SAWS, SCREW SLOTTING 

—. E. C., & Co., Inc., Indianapolis, 
nd. 

Barber-Colman Co., Rockford, Il. 

Union Twist Drill Co., Athol, Mass. 


SCREW CUTTING TOOLS 
See Taps and Dies. 


SCREW DRIVING AND NUT SET- 
TING EQUIPMENT 

Apex Machine & Tool Co., Dayt 0. 

Errington Mechanical 306 
Broadway, New York. 

Haskins, R. G., Co., 4634 Fulton St., 
Chicago, 


SCREW MACHINES, AUTOMATIC 
SINGLE AND MULTIPLE SPINDLE 
Brown & Sharpe Mfg. Co., Providence. 
Cone ‘Auto. Mch. Co., Inc., Windsor, Vt. 
Greenlee Bros, & Co., Rockford, Ill, 


SCREW MACHINES, HAND 

See also Lathes, Turret. 

Brown & Sharpe Mfg. Co., Providence. 

a Lamson Machine’ Co., Spring- 
e 

Potter & Machine Co., Paw- 
tucket, 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston, Mass. 


SCREW MACHINE TOOLS AND 
EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence. 
Greenlee Bros. & Co., Rockford, ill, 
— & Lamson Machine Co., Spring- 


Lentils’ Mch. Co. Inc., Waynesboro, Pa. 

Murchey Mch. & Tool’ Co., 951 Porter 
St., Detroit. 

Potter & Mch, Co., Paw- 
tucket, R. 


SCREW MACHINE WORK 

Eastern Mch. Screw Corp., New Haven, 
Conn, 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


SCREW PLATES 


Butterfield Div., Union Twist Drill Co., 
Derby "vt 

Card, S. , Mfg. Co., Mansfield, Mass. 

Greenfield. ‘Pap & Die Corp., Green- 
field, Mass. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


SCREWS, CAP, SET, SAFETY SET 
AND MACHINERY 

Allen Mfg. Co., 125 Shelton St., Hart- 
ford, Conn, 

Bristot_ Co., Waterbury, Conn 

Standard Pressed Steel Co., Jenkin- 
town, Pa, 


SEAMLESS STEEL TUBING 
See Tubing, Seamless Steel. 


SECOND-HAND MACHINERY, ETC. 
Cincinnati Machinery & Supply Co., 
Cincinnati. 

Eastern Machinery Co., Cincinnati. 

Emerman, Louis E. & Co., 1761 Els- 
ton Ave., Chicago. 

Miles Machinery Co., Saginaw, Mich. 

Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, Til. 


SHAFTING, STEEL 

Steel Company, Cumber- 
land, Md, 

Jones & Laughlin Steel Corp., Pittsburgh 

Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, Iil. 

Pressed Steel Co., Jenkin- 
towr 

Union Twist Drill Co., Athol, Mass. 


SHAFTING, STEEL TUBING FOR 
National Tube Co., Pittsburgh, Pa. 


SHAFTS, TURNED AND GROUND 


Steel Company, Cumber- 
and, 4 


SHAPERS 

Automatic Machine Co., Bridgeport, Ct. 

Potter & Johnston Machine Co., Paw- 
tucket, R. IL. 

Rockford Machine Tool Co., 2412 Kish- 
waukee Road, Rockford, II. 

Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, 

Springfield Mch. Tool “ 631 South- 
ern Ave., Springfield, 


SHAPERS, VERTICAL 

Hanson-Whitney Mch, Co., Hartford, 
Conn, 

SHAPES, STRUCTURAL 


Carnegie Steel Co., Pittsburgh, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh 


SHEARING MACHINERY 


Armstrong-Blum Mfg. Co., 3843 N. 
Francisco Ave., Chicago. 


Consolidated Mch, Tool Co of Amer- 
ica, Rochester, N. Y. 

Morgan Engineering Co., Alliance, O. 

Niagara Mch. & Tool Wks., Buffalo. 

T., & Son, Inc., 2558 
w. Chicago, Til. 

Schutz” Site. Poughkeepsie, N. Y. 


SHEARS, ROTARY 

Niagara Mch. ag Tool Wks., Buffa lo. 
T., & Son, Inc., 2558 
h St. Chicago, Til. 

Co., Poughkeepsie. N. Y. 
Union Twist Drill Co., Athol, Mass. 


SHEARS, SQUARING 


Niagara Mch. & Tool Wks., Buffalo. 
Schatz Mfg. Co., Poughkeepsie, N. Y,. 


SHERARDIZING, ELECTRIC 
General Electric Co., Schenectady, N. Y. 


SHEET METALS 

American Sheet & Tin Plate Co., 
Pittsburgh, 

New Jersey Zine aaa 160 Front St., 
New York vig 

Ryerson, Joseph & Son, Inc., 2558 
W. 16th St., Chiles. Ill. 


SHEETS, IRON AND STEEL 

Republic Steel Co., Youngstown, O. 

Ryerson, Joseph T., & Son. Inc., 2558 
W. 16th St., Chicago, Ill. - 


SLEEVES 

Cleveland Twist Drill Co., Cleveland, O. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Union Twist Drill Co., Athol, Mass. 


SLOTTING MACHINES 

Baker Brothers, Inc., Toledo, O. 

Consolidated Mch, fou Corp. of Amer- 
ica, Rochester, } 


SOCKETS 

Cleveland Twist Drill Co., Cleveland, O. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Union Twist Drill Co., Athol, Mass. 

Williams, J. H. & Co., 75 Spring St., 
New York City. 


SPACING AND BORING EQUIP- 
MENT 
Craley, C. C., Mfg. Co., Shillington, Pa. 


SPECIAL MACHINERY AND TOOLS 

Automatic Machine Co., Bridgeport, Ct. 

Baird 6 Co., Bridgeport, Conn, 

814 Chestnut St., 
ockford, 

7. W. F. & John Co., Rockford, 
Til. 


Bilgram Gear & Mch. Works, 1217-35 
Spring Garden St., Philadelphia. 
Blanchard, Go., 64 State St., 

ambridge, : 
—— Die, Tool & Machine Co., 
Columbus, O. 
Davis Boring Co., 6200 
Maple Ave., St. Louis 
Gisholt Machine Madiso 
isholt Machine Co ison, 
Gorton, Co., 1109 
Racine 
Grant Mfg. & Mch. Co., N. W. Sta- 
tion, Bridgeport, Conn 
Greenlee Bros. & Co., Rockford, Ill. 
Special Mchy. Co., Hartford, 


Lan police Mfg. Co., Providence, R. I. 

Littell, F. J., Mch. Co., 4125 Ravens- 
wood Ave., Chicago. 

Consulting Engineers, 
Syracuse, } 

Meisel Press Mfg. %. 948 Dorchester 
Ave., Boston 25, Mass. 

Modern Machine or” 285 N. 6th 
St., Brooklyn, N. Y. 

Morgan Engineering Co., Alliance, O. 

Niagara Mch. & Tool Wks., Buffalo. 

Rockford Machine Tool Co., 2412 Kish- 
waukee Road, Rockford, ‘il. 

Ruthman Machinery Co., 530 E. Front 
St., Cincinnati, 

Union Twist Drill Co., a. Mass. 

O Press Co., Hudson, N. Y. 
Wathen Mch. Wks., Waltham, Mass. 


SPEED REDUCERS 
Boston Gear Works, Inc., North Quincy, 


Mass. 
— Wheel Co., 1339 Altgeld St., 
Grant Works, Inc., Boston, Mass. 
Morse Chain Co., Ithaca, 
Philadelphia Gear Works, Philadelphia. 
Shepard Niles Crane & Hoist Corp. 
444 Schuyler Ave., Montour Falls, 


SPINNING LATHES 
See Lathes, Spinning. 


SPRING AND FORMING 
MACHINERY 


Baird anes Co., Bridgeport, Conn. 


SPRINGS 


Spencer Freel Co., 41 
2nd St., New Yor 
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End needless 


risk with 
ARMSTRONG 
TOOL HOLDERS 


Men who check every risk, insure against all loss and liability, who 
pride themselves on their conservatism and business caution still, too 
often, gamble away their profits by taking chances on make-shift cut- 
ting tools. 

It is almost foolhardy to stake the output of expensive lathes, planers, 
slotters or shapers .. . of costly labor . . . on hand forged tools when 
there’s an ARMSTRONG Toot Ho per for every operation—an ARMSTRONG 
Toot Ho cper that is certain to have ample strength, to allow maxi- 
mum clearance to assure the correct cutting angle, to give all around 
efficiency. 

Standardize on Armstronc Toot Hoxpers and end haphazard tooling 
methods. Adopt the Armstrong System for all machines. Be permanently 
tooled-up—ready to start on any job—to complete it without delays 
for forging, grinding or tool breakdown. 


B. Write for Catalog 


ARMSTRONG ARMSTRONG BROS. TOOL CO. 
Supply House 


“The Tool Holder People’”’ 


313 N. Francisco Ave., CHICAGO, U. S. A. 
New York Sales Office: 109 Lafayette St. 


CENTRIFUGAL 
BABBITTING 


No blow holes. 


Any impurities are deposited at the smallest 
diameter and so are removed in the first bor- 
ing operation. 


The bearing becomes an integral part of the 
rod and cap. 


M.C.E. CENTRIFUGAL BABBITTING MA- 
CHINES will give an average production of 
40 connecting rod bearings per hour. 
Machines to handle 8”, 12”, and 18” rods, 
We will be glad to give you production esti- 
mate on your work, and quote on the neces- 
sary equipment. PAMPHLET ON REQUEST. 


Production Engineering — Consulting — Designing 
O. C. Kavle, L. W. Moulton and Staff of Associate Engineers and 
Designers—Known as 


Manufacturers’ Consulting Engineers 
Syracuse Building, SYRACUSE, N. Y. 


CUT THREADS 
BETTER 
DIE HEAD QUICKER 
CHEAPER 
Sizes and Styles for All Machines 
See our advertisement for detailed infor- 
mation on page 62 of May issue. 
THE EASTERN MACHINE SCREW CORPORATION 
21-41 Barclay Street New Haven, Conn. 


Los Angeles: A. C. Behringer, 312-316 Commercial St., Los Angeles, Cal. 
San Francisco: A.C. Coates Company, 1142 Howard St., San Francisco, Cal. 


Alfred Herbert Ltd. 


Coventry, England 

The best organization in the World for the sale of high class 
machine tools and equipment. 

Representatives are practical shop-trained engineer salesmen 
who know what they are talking about. 

Offices and showrooms at:—London, Coventry, Paris, Brussels, Milan, 
Calcutta, Bombzy, Sydney, Melbourne, Osaka, Tokio, Johannesburgh 
and Buenos Aires, Immediate attention to correspondence. 
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SPROCKET CHAINS 


Baldwin-Duckworth Chain Corp., Wor- 
cester and Springfield, Mass 
Boston Gear Works, Inc., North ‘Quincy, 


Mass 
Cullman Wheel Co., 1339 Altgeld St., 
Chicago. 
Grant Gear Works, Inc., Boston, Mass. 
Morse Chain Co., Ithaca, 
Philadelphia Gear Works, Philadelphia, 
Whitney Mfg. Co., Hartford, Conn, 


SPROCKETS 

Baldwin-Duckworth Chain Corp., Wor- 
cester and Springfield, Mass 

Gear Works, Inc., North ‘Quincy, 


Cullman - heel Co., 1339 Altgeld St., 
Chicag 


Dianeat Chain & Mfg. Co., Indianap- 


olis, Ind. 
Grant Gear Works. Inc., Boston, Mass. 
Hartford Special Mchy. Co., Hartford, 
Yonn 
Massachusetts Gear & Tool Co., 34 
Nashua St., Woburn, Mass, 
Morse Chain Co., Ithaca, N.Y. 
Meisel Press Mfg. Co.. 948 Dorchester 
Boston 25, Mass. 
Viladelphia Gear ‘Works. Philadelphia. 
Whitney Mfg. Co., ‘Hartford 


STEEL 


Carnegie Steel Ce, Pittsbur h, Pa. 

Carpenter Steel Co.. Pa. 

Illinois Steel Co., 208 S. Ta Salle St., 

Chicago. Minois 

Jones & Laughlin Steel Corp., Pittsburgh 

Republic Steel Co., 

Ryerson, Joseph T.. & Son. Inc.. 2558 
W. 16th St.. Chicago. I. 

Timken Roller Bearing Go, Canton. O. 

Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


STEEL ALLOYS 


- Bee Alloys, Steel Tungsten, etc. 


STEEL, COLD DRAWN 


Jones & Laughlin Steel Corp., Pittsburgh 
Republic Steel Co., Youngstown, oO. 
yerson, Joseph . & Son. Inc., 2558 
W. 16th St.. Chicago, Til, 
Union Drawn Steel Co., Massillon. O. 
Wickwire Spencer Steel Co., 4 
42nd St., New York, 


STEEL, HIGH SPEED TOOL 


Armstrong Bros. Tool Co., 818 N. 
Francisco Ave., Chicago. 

Carpenter Steel Co., Reading, Pa 

Republic Steel Co., Youngstown, 0. 

Ryerson, Joseph T.. & Son. Inc., 2558 
W. 16th St., Chicago, TM. 


STEEL, MACHINE 


Carpenter Steel Co., Reading. Pa 
Jones & Laughlin Steel Corp., Pittsburgh 


. Republic Steel Co., Youngstown, 


Ryerson, Joseph T.. & Son Inc. 2558 
W. 16th St.. Chicago. Til 

Timken Roller Bearing Co.. Canton, O. 

Union Drawn Steel Co., Massillon, 0. 


STEEL, RUSTLESS 

Carpenter Steel Co., Reading, Pa 

Republic Steel Co., Youngstown, 

Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


STEEL, SPECIAL ANALYSIS 
Republic Steel Co., Youngstown, O. 


STEEL, STAINLESS 

Carpenter Steel Co., Reading, Pa. 

Republic Steel Co., Youngstown, 0. 

Ryerson, Joseph T.. & Son. Inc., 2558 
W. 16th St., Chicago, M. 

Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


STEEL, STRIP AND SHEET 

American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 

Roohling’s, John A., Sons Co., Trenton, 


Republic Steel Co., Youngstown, O 

Ryerson, Joseph T.. & Son. Inc., 2558 
W. 16th St., Chicago, Ml. 

Wickwire Spencer Steel Co., 41 FE. 
42nd St., New York. 


STEEL. ZINC. TIN AND COPPER 
COATED STRIP 

Ryerson, Joseph T., & Son, Inc., 2558 
West 16th St., ‘Chicago, 1. 

Wickwire Spencer Steel Co., 41 EF. 
42nd St., New York. 


STOCKS, DIE 
Butterfield Div. Twist Drill Co., 
t 


Card, S. W., Mfg. Co., Mass. 
Tap & Die ‘Corp., Greenfield, 
ass 
Morse Twist Drill & Machine Co., New 
Bedford, Mass. 


STONES, OIL 

Carborundum Co., Niagara Falls, N. Y. 

Norton-Pike Co., Div. Norton Co., 
Littleton, N. H. 
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STRAIGHTENING MACHINERY 

Morse Twist Drill & Machine Co., New 
Bedford, Mass. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Springfield Mch. "Tool Co., 631 South- 
ern Ave., Springfield, O. 


STUD SETTERS 

Apex Machine & Tool Co., Dayton, O. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Geometric Tool Co., New Haven, Conn. 


SUB PRESSES 

Danly Machine Specialties, Inc., 2112 
South 52nd Ave., Chicago, II. 

U. S. Tool Co., Inc., Ampere, N. J. 


SWAGING MACHINES 


Langelier Mfg. Co., Providence, R. I. 
Torrington Co., Torrington, Conn. 


SWITCHES 


Allen-Bradley Co., Milwaukee, Wis. 

Bristol Co., Waterbury, Conn. 

Gemeral Electric Co., Schenectady, 

Shepard Niles Crane & Hoist Corp., 
“. Schuyler Ave., Montour Falls, 


TACHOMETERS 

Bristol Co., Waterbury, Conn. 
Teeds & Northrup Co.. Philadelphia. 
Veeder-Root, Inc., Hartford, Conn. 


TA? EXTENSIONS 


Alleu Mfg. Co., 125 Shelton St., Hart- 
ford, Conn. 


TAP EXTRACTORS 
Walton Co., Hartford, Conn. 


TAP HOLDERS 


Apex Machine & Tool Co., Dayton, O. 
‘rrington Mechanical Laboratory, 200 
Broadway, New York. 


big ATTACHMENTS AND 


Apex Machine & Tool Co., Dayton, O. 

Baker Brothers, Inc., Toledo, 

Barber-Colman Co., Rockford, Ill. 

Consolidated Mch, "Tool Corp. of Amer- 
ica, Rochester, N. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Geometric Tool ., New Haven, Conn. 

Haskins, R. G., Co., 4634 Fulton St., 
Chicago, 

Langalier Mfg. Co., Providence, R. I. 

Leland-Gifford Co., Worcester, Mass. 


TAPPING MACHINES 


Acme Machinery Co., Cleveland. 

Armstrong-Blum Mfg. Co., 343 N. 
Francisco Ave., Chicago. 

Baker Brothers, Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

= W. F. & John, Co., Rockford, 


Brown & Sharpe Mfg. Co., Providence. 

Geometric Tool Co., New Haven, Conn, 

Greenlee Bros. & Co., Rockford, Il. 

Haskins, R. G., Co., 4634 Fulton St., 
Chicago, Til. 

Langelier Mfg. Co., Providence, R. I. 

Leland-Gifford Co., Worcester, Mass. 

Moline Tool Co., Moline, 

Murchey ach. & Tool Co., 951 Porter 
St., Detroi 

Rockford Drilling Mch. Co., Rockford, 


TAPS 

Butterfield Div., Union Twist Drill Co., 
Derby Line, "Vv 

Card, 8S. W., Mfg. Mansfield, Mass, 

Geometric Tool Co., New Haven, Conn. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hanson-Whitney Mch. Co., Hartford, Ct. 

Landis Mch. Co., Inc., Waynesboro, Pa, 

Morse Twist. Drill & Machine Co., New 
Bedford, Mass. 

Murchey Mch. & Tool Co., 951 Porter 
St., Detroit. 


TAPS, COLLAPSING 


Errington Mechanical Laboratory, 200 
Broadway, New York. 

Geometric Tool Co., New Haven, Conn. 

Landis Mch. Co., Inc., Waynesboro, Pa, 

Murchey Mch. & Tool Co., 951 Porter 
St., Detroit. 


THERMOMETERS 
Bristol Co., Waterbury, Conn. 


INDICATING 
AND RECORDING 

Bristol Co., Waterbury, Conn 

Leeds & Northrup Co., Philadelphia. 


THREAD CUTTING MACHINERY 


Acme Machinery Co., Cleveland. 

Automatic Machine Co., Bridgeport, 
Conn, 

Brown & Sharpe Mfg. Co., Providence. 

Eastern Mch. Screw Corp., New Haven. 

Fellows Gear Shaper Co., Springfield, 


Geometric Tool Co., New Haven. Conn. 

Grant Mfg. & Mch. Co., N. W. Sta- 
tion, Bridgeport, Conn. 

Hall Planetary Co., Philadelphia. 

H & G Works, Eastern Machine Screw 
Corp., New Haven, Conn. 
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Landis Tool Co., Waynesboro, Pa. 

— = oe & Tool Co., 951 Porter 

Rivett Grinder Corp., Brigh- 
ton, Boston, Mass. 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 318 N. 
Francisco Ave., Chicago. 

Ready Tool Co., Bridgeport, Conn. 

Rivett Lathe & Grinder Corp., 
Brighton, Boston, Mass. 


THREAD GAGES 
See Gages, Thread. 


THREAD MILLING MACHINES 
Automatic Machine Co., Bridgeport, 


,onn, 
Hall Planetary Co., Pe. 
Hanson-Whitney Mch. Co.. Hartford. C 
Waltham Mch. Wks., Waltham. 


THREAD ROLLING MACHINES 
V & O Press Co., Hudson, N. Y. 


TIN AND TERNE PLATES 

Sheet & Tin Plate Co., Pitts- 
yurgh 

Jones & euakite Steel Corp., Pittsburgh 


TOOL BITS, HIGH SPEED STEEL 

Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago, 

Barber-Colman Co., Rockford, Tl. 

Carpenter Steel Co., Pag Pa. 

Ryerson, Joseph T., gy “inc. , 2558 
W. 16th St., Chicago, 

Williams. J. H. & Co., 7B. Spring St., 
New York City. 


TOOL HEADS, ADJUSTABLE 
Craley C, C. Mfg. Co., Shillington, Pa. 


TOOL HOLDERS 


Armstrong Bros. Tool ge $18 N. 
Francisco, Ave., Chicag 

Cleveland Twist Drill “Cleveland, Oo. 

Gisholt Machine Co., Madison. Wis. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Ready Tool Co., Bridgeport, Conn. 

Williams. J. H. & Co., 75 Spring St., 
New York City. 


TOOLS, CAST ALLOY 
Detroit Alloy Steel Co., Detroit. Mich. 


TOOL STEEL 


Carpenter Steel Co., Reading, Pa. 

Detroit Alloy Steel Co., Detroit, Mich. 

Ryerson, Joseph T., & Son, Inc., 2558 
W. 16th St., Chicago, MM. 


TOOLS. LATHE, SHAPER AND 
PLANER 


Armstrong Bros., Tool Co., 313 N. 
Francisco Ave., Chicago. 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich. 

Gisholt Machine Co., Madison, Wis. 

Lovejoy Tool Co., Springfield, Vt. 

Ready Tool oe. Bridgeport, Conn. 

Williams. J. & Co., 75 Spring St., 
New York 


TRANSMISSION MACHINERY 

See Hangers, Shafting, Pulleys, Clutches, 
Couplings, Belting, Chains, etc. 

TRANSMISSION, VARIABLE SPEED 

Reeves Pulley Co., Columbus, Ind, 


TUBE FLANGING MACHINES 

Grant Mfg. & Mch. Co., N. W. Station, 
Bridgeport, Conn. 

TUBING, STAINLESS STEEL 

National Tube Co., Pittsburgh, Pa. 

Republic Steel Co., Youngstown, O. 


TUBING, STEEL AND SEAMLESS 
STEEL 


National Tube Oo, Pittsburgh, Pa. 

Ryerson, & Son, Inc., 2558 
W. 16th Chicago, Til, 

Timken Holler’ ‘Bearing Co., Canton, O. 

TUMBLING BARRELS 

Baird Machine Co., Bridgeport, Conn. 


TUNGSTEN CARBIDE 

Carboloy Co., Inc., 2487 E. Grand 
Blvd., Detroit, Mich, 

TURRET LATHES, VERTICAL 

Bullard Co., Bridgeport, Conn. 


TWIST DRILLS 
See Drills, Twist. 


UNIVERSAL JOINTS 


Apex Machine & Tool Co., Dayton, O. 
—~< Gear Works, Inc., North Quincy, 
Mass. 


VALVES, AIR 
& Stratton Corp., Milwaukee, 
is. 


V-BELTS 

Manhattan Rubber Mfg. Div., Raybestos- 
Manhattan, Inc., Passaic, N. J. 

Worthington Pump & Mchry. Corp., 
Harrison, N, J. 


VISES, BENCH 
Desmond-Stephan Mfg. Co., Urbana, 0, 


VISES, MACHINE 


Armstrong-Blum Mfg. Co., 343 N 
Francisco Ave., Chicago. : 

Armstrong Bros., Tool =: 313 
Francisco Ave., Chicago. 

Barber-Colman Co., Rockford, I. 

Brown & Sharpe Mfg. Co., Providence, 

Graham Mig. Providence, 
rvis, & Sons, 110 York 8t., 
Brooklyn, x. 

Whitney ‘Co., Hartford, Conn. 


VISES, PIPE 


Butterfield Div., Union Twist Drill Co., 
Derby Line, 
Greenfield Tap & Die Corp., Green- 


field, 
——, & Co., 75 Spring St., 


New 


VISES, PLANER AND SHAPER 
Graham Mfg. Co., Providence, R. I. 


VOLTMETERS 


Bristol Co., Waterbury. Conn. 
General Electric Co., Schenectady, N. Y, 


WASHERS 
Boston Gear Works, Inc., North Quincy, 
Mass. 


WASHERS, NON-METALLIC 


Schieren, Chas. A., Co., 73 Ferry St., 
New York, N. Y. 


WASTE AND WIPING CLOTHS, 
RECLAIMERS 


Oakite Products, Inc., 26 Thames St., 
New York City. 


WELDING AND CUTTING GASES 


Linde Air Products Co., 30 E. 42nd St., 
New York. 


EQUIPMENT, ELECTRIC 


Gemeral Electric Co., Schenectady, N. Y. 

Lincoln Electric ons Cleveland. 

Ryerson, Joseph "& Son, Inc., 2558 
W. 16th St., Til. 


WELDING MACHINES, ELECTRIC 
Co., Inc., Newark, 


WHEELS. STEEL, R.R. AND 
INDUSTRIAL 


Carnegie Steel Co., Pittsburgh, Pa. 


WIRE, FLAT AND ROPE 

eats John A., Sons Co., Trenton, 

Ryerson, Joseph T.. & Son, Inc., 2558 
W. 16th St., Chicago, Tl. 


Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


WIRE NAIL 


Ryerson, roe ge’ & Son, Inc., 2558 
W. 16th , Chicago, Ml. 


WIRE, SPRING 


Wickwire Spencer Steel Co., 41 E. 
42nd St., New York. 


WIRE, STEEL 
Jones & Laughlin Steel Corp., Pittsburgh 


WIRE WORKING MACHINERY 
Baird Machine Co., Bridgeport, Conn. 


WOODWORKING MACHINERY 
Barnes, W. F. & John, Co., Rockford, 
Tl. 


WRENCHES 


Armstrong Bros., Tool Co., 313 N. 
Francisco Ave., Chicago. 

Greene, Rae | & Co., 109 Duane St., 
New York City. 

Williams. J. H. & Co., 75 Spring St., 
New York City. 


WRENCHES, PIPE 


Greene, Tweed Fa Co., 109 Duane St., 
New York 

Greenfield Tap 4 “Die Corp., Greenfield, 
Mass, 


WRENCHES, TAP 
Butterfield Div., Union Twist Drill Co., 


Derby Line, 
Ww. M Mansfield, Mass. 


— Tap Me ‘Die Corp., Greenfield, 


Morse Twist Drill & Machine Co., New 
Bedford, Mass. 


WRENCHES, RATCHET 


Greene, Tweed & Co., 109 Duane St., 
New York City. 

Williams. J. H. & Co., 75 Spring St., 
New York City. 


ZINC 
New Jersey Zinc — 160 Front St., 


New York 
7, Joseph T., & Son, Inc., 2558 
W. 16th 


St., 
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TABLE OF CONTENTS 


- Dies for Cutting Blanks 


from Flat Stock 


- Method of Determining Blank 


Diameters 


. Laying Out Blanking Dies 


and General Diemaking 
Practice 


- Punch and Die Details 


Stops for Controlling Posi- 
tion of Stock 


. Sectional Punch and Die 


Construction 


. Blanking Dies for Rotor and 


Stator Laminations 
Piercing and Perforating Dies 


- Sub-press or Self-guiding 


Dies 


- Action of Metal in Shearing 


and Wear of Cutting Edges 


- Bending and Forming Dies 


921 Pages 
590 Illustrations 


Price 
$400 


Payable in installments 


XII. Classes of Drawing Dies 


and General Designing In- 
formation 


XIII. Dies for Drawing Shallow 


Cups or Shells 


XIV. Dies for Drawing Deep 


Shells 


XV. Dies for Drawing Shells 


having Wide Flanges 


XVI. Drawing Dies for Conical 


or Tapering Forms 


XVII. Deep-drawing Operations 


on Conical-shaped Parts 


XVIII. pepe Dies for Spheri- 


and Oval Shapes 


XIX. Drawing Square and Rec- 


tangular Shapes 


XX. Expanding Dies of Rubber 


and Hydraulic Types 


XXI. Dies for Special Operations 


DIES 


... their design 
... their construction 
... their application 


A Book for Diemakers, 
By Diemakers 


There is no more complete and authoritative 
book on dies than “Die Design and Die- 
making Practice.” It was created by the 
master die designers and diemakers of the 
country, and represents the cream of the 
hundreds of drawings and descriptions of 
every kind of standard and special die sub- 
mitted by their originators to MACHINERY 


as exceptional examples. 


Here, in practical and boiled-down form, is 
the combined experience of the leading die 
specialists in the sheet-metal industries—the 
methods and principles that have stood the 
test of time. Most of the dies included are 
unusual either in design or because of the 
exceptional nature of the work involved, 
yet the more common phases of sheet-metal 
working are not ignored. “Die Design and 
Diemaking Practice’ is a guide to the reg- 
ular as well as the special problem. 


Avoid costly experiments by keeping a copy 
of this book available for ready reference. 
Send the order form below for a copy— 
today! 


See ese ee eee see se eee eee eee eee 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York. : 
Send me a copy of Die Design and Diemaking Practice—Price $6.00. } 
I enclose $2.00—initial payment—the remainder payable at the rate ! 
of $2.00 a month. Or I enclose $6.00, payment in full. ' 
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OULD « any 
be further removed—. 
one from the other—than 
outlet boxes, tire rims, and 
cameras! Yet these examples 
‘are typical of the many and 
diversified types of industry 
which we serve with our tool 
steels, cast to shape. We do not _ 
overstate when we say that what- 
ever the industry and tool steel need, 


one of our steels will meet the most 


“exacting requirements: one mo 
economically. 


Blanking and forming 
dies for many component 
small parts of cameras. 


Our complete line Krokoloy, Martin 
Steel, and Castaloy, all three alloy tool steels, 

cast to the most intricate shapes with a mini- 
mum of material, and hardened in still air— 
and Carbomang, an oil hardening tool steel, 
cast to shape, for purposes where steel 
ings are not required. 


In addition to our steels may hirndal without obliga 
tion engineering co-operation on your die castings and 
“machine tool problems. Write for our set of literature 
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j \ £ \ \ 
: 

Above: Blanking and forming dies for electrical outlet boxes. 

Below: Automobile tire rim rolls. 

: 

| 
Eastern District Sales Manager: T. Andersen Central District Sales Manager: William C: Eakin” 
135 Post Ave., Lyndhurst, New Jersey 707 Berkshire Ave., Pittsburgh, Pennsylvania 


BULLETIN 609 MANUAL 
A.C. Across - The - Line 
Starter, Type A, in pressed 
steel cabinet. Two reli- 
able overload relays, 
which require no replace- 
ments, are reset from 
front of cabinet. 


BULLETIN 609 MANUAL 
A.C. Across - the - Line 
Starter, in Type B, water- 
tight, cadmium plated 
enclosure. Ideal for ma- 
chines in dairies, bottling 
plants, breweries, etc. 


BULLETIN 609 MANUAL 
A.C. Across - the - Line 
Starter, in Type G, explo- 
sion-proof enclosure, for 
use in explosive atmos- 
pheres, gases, and other 
dangerous installations. 


BULLETIN 609 MANUAL 
A.C. Across - the - Line 
Starter, in Type A, pressed 
steel cabinet, provided 
with pedestal mounting. 
Dual mountings are also 
available. 


BULLETIN 712 
AUTOMATIC 
A.C. Combination 
Across-ihe-Line Start- 
er with manually oper- 
ated disconnect 
switch. A coambina- 
tion of Bulletin 609 
mechanism and Bul- 
letin 709 automatic 

solenoid starter. 


BULLETIN 712 
AUTOMATIC 
A.C. Combination 
Across-the-Line Start- 
er, in water-tight en- 

closure. 


BULLETIN 712 
AUTOMATIC 
A.C, Combination 
Across-the-Line Start- 
er, with disconnect 
switch in dust-tight 
enclosure for flour 
mills, elevators, etc. 


BULLETIN 709 
AUTOMATIC 
A.C. Across-the-Line Starter 
— Form | —pressed steel 
cabinet, with Start and 
Stop buttons in cover for 
machine tools. 


Whether you need an automatic starter 
use g manual starter, in these two ledders of 
the Allen-6 line you obtain the ultimate in: 
performance and reliability for motor control 
each class of service, 


BULLETIN 709 
AUTOMATIC 
A.C. Across-the-Line Starter 
— Form 2— without push 
buttons in cover, for oper- 
ation with temperature or 
water level controls, etc. 


Both are push button operated! 
They resemble each other—inwardly, the pro- 
fection which they afford man, motor, and 
_ chine morks their difference, 


The Bulletin 609 Manual Storter is used on 
other motor-driven units which require: 
only everload protection and are not storted 
Ghd stoppe frequently. They are used where 
restarting after shutdewn, due to line failure, 
would not endanger operator or machine. 


The Bulletin 709 Automatic Sterter has o much 
_ broader fleid-—it should be used on all machine 
_teols and other equipment? which require more’ 
safety features than only overload protection. 
for the motor. The Bulletin 70¢ Automatic Starter 
protects man, motor, and m=chine—in eddition. 
to erctection for the moter, it provides no-vol- 
release for mon and machine, 


BULLETIN 709 
AUTOMATIC 
A.C. Across-the-Line Starter 
—Form 3—with three-way 
lever switch, for automatic 
or hand control, 


BULLETIN 709 
AUTOMATIC 
A.C. Across-the-Line Start- 
er, in Type B, water-tight, 
cadmium plated enclosure, 
for creameries, breweries, 
bottling plants, etc. 


BULLETIN 709 
AUTOMATIC 
A.C. Across-the-Line Start. 
er, in Type D, dust-tight 
enclosure, for flour mills, 
grain elevators, etc. 


BULLETIN 709 
AUTOMATIC 


Both of these manual and autoniatic startars cre A.C. Across-the-Line Start. 
er, in Type G, explosion- 
available in a wide variefy of Wnslosing cabinets proof enclosure, for oper- 


ation in explosive atmos- 


that mest every service Gonditian: For complete 
: pheres or gases. 


datalis, send tar Bulletins 60" ond 709. 
Lo. 
{33 §. First Street Milwaukee, Wis. 


BULLETIN 709 
AUTOMATIC 
» A.C. Across-the-Line Start- 
er, in Type H, explosion- 
proof enclosure, with switch- 
ing unit immersed in oil, 
for use where explosive 
gases are also corrosive. 


‘ 
P., 10 V.—5 H. P., 220 V.—71 H. P., 440/550 V 
Ce. 
: 
é 
: 


